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M « J< UlDMCiHlllv \jf\l dUn^MH; S i HERITOR 
fx 1 1 TjIXG Dl \Ci>3 AM> TR \ \'MO] M HtlMHR'S DISH AS! 

L INTRODUCTION 
5 fh i ( ! id ' v >f proteins and proiei 

isoforms that are associated with Alzheimer's disease and its onset and development, 
i> o - k\ (i n i ii ,s » 1 tt u-k -uulto nv r p e€i eg , 
eii a? or drug screening m& drag 

development. 

10 

2. BACKGROUND OF THE INYENTIOM 

I s - an increasing]) pn 
5 umxh con un th.U ace<. ; > mJnkUO> 5u < < t t <. i 

t-jnesmated 15 

15 milliea p-ople welmx ;Je and owing to Uu- ; J men t „ v ^e d, >h people in the 
■population its prevalence is likely to increase over the next 2 to 3 decades. 

i 1 )U l ^ I'M. v ' > J sx "> I i ! di! it OK i ' UO 1 S 5 WOV 

between, onset of clinical symptoms and death. Death of pyramidal neurons and loss of 
K« onal v 1 ) t t 

20 s ' ' met i O; 

<jega$ve fuo.ct.ion (Francis et at, 1999, J \e n> ^ < Mchia'ay 66:137-47), 
Currently, a diagnosis of Alzheimer's disease requires a careful medical history and 
physical examination a detailed m icai anil c s e on laboratory 

hloo< studies to exclude andedym I < > 

25 t«* Ai> pun d 

tomographic scan or magnetic resonance image of the brain (Growdon. JH., 1995, 
Advances in the diagnosis of Alzheimer's disease, m I<f ai x , Mortimer, U 
WiubM, B. s Wisniewsld, HM eds Research Havana m Alzheimei s Disease and 
Related Disci rs. New Yo M to Wiley & Sons fox. >95: 139-15 Duetoth* 



it a is v. o isummg nature of the \ ore enience to 

pauans. a ncuk! o nghh , , a< h t .c \ - w < -« subs*; , es m K>dy 
amptes. such as s oi n v , 1 ri^nl or urine, that 

would lead to a positive diagnosis of Alzheimer's disease, or that would help to 
5 i ^ > n £ n, u v i i il ». u , Sh v. ! » ^ h „ hv. i s ! t i 

in its, protein composition may most accurately reveal alterations in 'brain protein 
expression patterns that are causativeiy or diaguosticaily linked to the disease. 

C utrtwk a ! n~ ist A n > si v <1ik. , n > 
preseni'lin 1 (PS I }, ptesenih'n 2 (PS2) and amyloid pi eearsor protein i <\PV) g oes ' x » 

10 ledet i( is i nip oi <n h i VpoU, ^U ;3) e .d ^oawiurauans of 
ao>knapp,£ » \i < M 

See, e.g - ng 19 6 (1 998} ibi review Mutations in PS I, 

PS2 and APP genes are judicative of early-onset familial Alzheimer's disease. 
! < ula! Alzheimer's d i \ m\k 

15 worldwide are currently kocwa to carry deterministic mufc i 

Aging -19:109-1 16 (1998)). The detection of thee4 allele of ApoB has been sbowato 
correlate with late-onset and sporadic forms ofAkheimer's disease. However, ©4 
alone cannot be used as a bionuaker for Alzheimer's disease, since ©4 has been 
detected in n o uffering from Alzheimer's disease and the absence 

20 of e4 does not exclude Alzheimer's disease fiom the diagnosis {Neurobiology of 
Aging 19; 109-1 16 (1998)). 

A decrease in the AfS peptide A042 and an Increase intauproteisii* the CSF of 
V, ictn l- \ o* ,\, i h vi.shuMU' ^'io f ^ \J bamnei \ 

disease (Neoxohioiogy of Aging 19:109-116 (1998)). However, the specificity and 

25 sensitivity of AB42 and tan protein as biomarkers of Alzheimer's disease are limited. 
1 rrexamp th >ee» diSicui to determine • tori e< 1 of CS! on protein that is 
d i tosucalh informative. Also, dec; - \ :i in the < SI of postmortem 
subjects have been sh m i to correlate >< it i i a p si re e oi \Miein m di e; st 
(Nenn oka of Aging ):109-116 ( 98) fherefore <v.d sis idemif 



sensitive and specific hio-narkers for t n u i ^ h < disease in living 
subjects. 

Therefore, a need exists to identify sensitive and specific biomarkers fo.rt.be 
( of Al/hekner's <. c in living su d< ty, tbeu c 

5 fotne? ) j j <x t< h i t \ 5 i>j o etenh 

peci it ail > a d x< its bv e skk effects, 

3, SUMMARY OF THE INVENTION 

The present invention provides methods and compositions for screening, 
10 diagnosis and treatment of Alzheimer's disease and for screening and development of 
drugs for treatment of Alzheimer's disease. 

A first aspect of the invention provides methods for identification of 
Alzheimer's disease that comprise analyzing a sample of brain tissue by 
two-u l , „ of at least one 

15 Alzheimer's Disease-Associated Feature (ADF), e.g., one or more of the ADFs 
disclosed herein, or any combination thereof These methods are also suitable for 
clinical screening, prognosis, monitoring the results of therapy, for identifying patients 
most likely to respond to a particular therapeutic treatment, drug screening and 
development, and identification of new targets for drug treatment, 
20 A second aspect of the invention provides methods for diagnosis of 

Alzheimer's disease that comprise detecting in a sample of brain tissue the presence or 
level of at least one Alzheimer's Disease- Associated Protein Isofonn (ADPI), e.g., one 
or more of the ADFIs di sclosed .herein or any combination thereof 

A third aspect of the invention provides antibodies, e.g., monoclonal and 
25 i i <. < uku'','),u,ii pM \ > >n i,m v >h ^ Ui >s| ii v. H'nhi t 
a AIOPL eg., a ADH disclosed herein. 

A fourth aspect d teio.\ no - otdes m c sola? i 

ADM, he,, a ADPI substantially fee ftom proteins or Protein Isoforms having a 

in km uk| n i hi ? 1 3 m ccuha 
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weight from the ADPL 

A fifth aspect of fee invention provides kits that may be used is the' above 
! eeited methods mdt e single or i 

together with other reagents < * tor use V V 

5 !' .n' 1 : l \\tv , v m id , ^_ ^ ?u t< ^\ xJlciocM L.uwnM' 

new diagnostic and/or therapeutic agents. 

•> nk $^peot of the m\ cation p v , 
disease, comprising adnuiusteting to a subject a therapeutically effective amount dim 

O 1 1 ' (\ 1 - 1 i $ K 'id > ! imK so ot aUiuU 

1 0 (e.g. enzymatic or binding activity), or both, of a ADF or a ADPI in subjects having 
Alzheimer's disease. 

A seventh aspect of the invention provide? methods of screening for agents that 
; < i the expression or 

the enzymatic or binding activity, of a ADF, a ADPI, & ADPI analog, or a 
15 ADH-rdated polypeptide. 

Ofhcn o ant.. din-conn aj no t wn ; v. t 5 . J < 

ensuing detailed description taken in conjunction with the following illustrative 
drawing. 

20 4, BRIEF DESCRIPTION OF THE FIGURES 

Figure 1 is an image obtained froai 2ohiueoaioaal electrophoresis of normal 
tissue, Whh b inta inn aroooaedti iennn „i Kmirnar! kalian do-- mated B& 1 to 
BRIO; 

l-igure 2 shows nucleic acid sequence of A.DPI--4I (Figure 2a) and the 
25 -rone. > n a,. 'innu, vjtMml gst Vnnvrt f ft p< > \ h- id n J <.d 
by mass spectrometry are underlined., and the conserved motifs are in italics; 

Figure 3 shi \ - L ^ i ( t I correspond-in 

amino add sequence (Figure 3b) of the splice variant identified for ADPI-4L The 
protein seqnmce (Figure 3b) shows in bold the amino acids unique to this done, the 



WO 02/46767 PCT'CB'U » > . sv 



■ryptic digest peptides identified by mass spectroscopy are uraier.iiaed and the 
conserved mo tits are in italics; and 

i f gure 4 i 1 v J v d i'. t . hat < a>u of a TTvtu sad 
5 * hipofaFeaam d Prot ulsofon I Feature t ti t.h oharacts ed 
5 as or by a Protein. Isofbrm ha ving a particular peptide sequence associated with its pi 
undMW A.S depicfed htrem - omo; me P , ; 

'which have indistinguishable pi and MWs using the Preferred Technology, but winch 

e distinct j tide sequenc Che p uence oft Protein Isc s s 

utilized to search databases) for p > i • o >» v.? * 

10 - r ac >nimercialh 

vs e-lncn max :eu 

a variant thereof . It should be noted that the ADPI may either correspond to the 
rat i protein, or be a variant of the previously-identified protein . 

15 5. DETAILED DESCRIPTION OF THE INVENTION 

The present invention described in detail below provides methods, 
compositions and kits useful e.g., ibr screening, diagnosis and treatment of 
Alzheimer's disease in a mammalian, subject, and for drag screening and drug 
development k ? .'oar I it mpassc tl 1 t >n a herapeuib 

20 compositions to a mammalian subject to treat or prevent A Ixheimer's disease. The 
mammalian subject amy be a non-human mammal, but is preferably human, more 

bi human a <. ! t 5 e 1 \ jarticuka ' e s v 

at least 50 at leasr m o ka-u " 1 <- a kv-t no -v.,. oh I ore! » p mhm.i naure 
and not by way of limitation, the invention will be described with respect to the 

25 analysis of 'brain tissue samples, whicih may he taken .from a subject at risk of having 
or developing Alzheimer's disease. However, as one skilled in the art will appreciate, 
based on the present Rescript * s 1 < bed bea 

applied to other types of samples, including blood, serum, plasma, or saliva. The 
r m >u i s t ^ ^ i o il 
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screening, diagnosis and treatment of a living subject, but may also be used for 
nostmorte n d,< a o ma » k»> \pie m nlen ^ ta'mh. orembusofthe 

^ t i v > nsl k i level ph g the - a iise se 

The following definitions are provided to assist m the review of the instant 
5 disclosure. 

5,1 . DEFINITIONS 

-Feature" refers to a spot detected in a 2D gel, and the term '» Al^imeds 
! ted Feature (ADD refers to ; feature that is d ge cattail} present in a 

10 sampl from a diseas pared with as pi< tram a 

subject free from Alzheimer's disease. A feature or spot detected in a 2D geiis 
characterized by its isoelectric point (pi) and molecular weight (MW)> preferably as 
determined by 2D gel electrophoresis, particniarly utilisring the Preferred Technology 
described herein. As used herein* a feature is "differentially present" in a first sample 
15 with respect, to a second sample when a method for detecting the said feature (e.g., 2D 
electrophoresis) gives a diftereat signal when applied to the .first and second samples. 
An ADF (or a Protein isoform, i.e. ADPI S as defined infra) is "increased" in the first 
sample with respect to the second if the method of detection indicates that the ADF, or 
ADPI, is more abundant in the first sample than in the second sample, or if the A13F, 
20 or ADPIj is detectable in the first sample and substantially undetectable in the second 
sample. Conversely, a ADF, or ADPX is Mecnsased* in the first sample with respect to 
the second if the method of detection indicates thai the ADF. or A DPI, is less abundant 
in the first sample than in the second sample or if the ADF, or ADH, is undetectable in 
the first sample arid detectable in the second sample. 
25 Particularly, the relative abundance of a feature in two samples may be 

1 \ t n.o u\ Juu t \< i s 1 i a son m p I <m a ,1 

Gained xm detectin the feahu in arnpk on *ike< yy reference to a sui hie 
background parameter, e.g., (a) to the total protein in the sample being analyzed (e.g., 
iota protein loaded onto a pel), (h) to an FA ? I ERF) j e. } a 



fcrrum nhese abunw c<. s - v s m • m mhtv oi 

tl e P-tforui i\x „i m ho pop t\lkb 
disclose! beiovi >r(c) ore prefers! the t ! s 5 letected as the sam of each 
> 1! i i m mpie ^ t nmai tor the fea in in i 

5 sample or uj' { i p i ^ s ith t $h s. smmd for the sarao <v n r t 

another sample or samp \c -.t v\ eniu . > utm ^ that ae <. 'k.cnuil ' 

present" in the first sample for sample set) with respeal to the second, 

"Fold change" includes "fold increase" and "fold decrease" aid refers to the 
relative increase or decr ease in abundance of a ADF or die relative increase or 
1 0 decrease in expression or activity of a polypeptide (e.g. a ADP.1 as defined infra.) m a 
first sample or sample sei compared to a e set) \n VDF o 

pc ypeptid i s I in 

die a mh the obst crease < will 1 on the 

: < . u used. \ k ' ably, fold change is determined herein as described in the 

is : \ ictf > - , - 

"Alzheimer's Disease-Associated Protein Xsedbrnf (ADM) refers to a protein 
mat h$ differentially present in a sample from a subject having Alzheimer's Disease 
compared wife a sample from a subject fee from Alzheimer's Disease, or that is 
t k n u vn w x . i f t ii, i vt\\ i un m mn p rt enter 
20 Alzheimer's Disease compared with a sample from a subject free from such one or 
mere particular Alzheimer's Disease or having a dis 

herein, an a ^ s - n v < , > e w .b m-^t\m 0 a second 

p v n i n i v t 1 1 1 i i s hor 

immunoassay) gives a different signal when applied to the first and second samples 
25 (refer to ADF definition). An ADPI is characte dl n or more peptide 
sequences of which it is comprised, and farther by a d and MW, preferably 

- ^ mle. i >toi< p< i v. ( la 1 m' <-,n t h<. t'n ~ »eu Tt hiu»!o^yas 
i sc bee ! e hi I > <. I U'ypi identified or characterise* * tm 
sequencing of ADFs (Figure 4). 
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, Figure 4 is a Sow chart net ! J >n of an ADF and 

.cio*< i Vf and APPlfs*) 4n ADF rosy h<_ or hv 

an ADPI having a particular peptide sequence associated with its pi ami MW. As 
>u i J i y i \b < ?! s u > ! n> -> * m^hhavc 

5 indistinguishable pis and MY isingil hefered Technology, but which have 
dMnd peptide sequences. The peptide seqaence(s) of the ADPI can be utilized to 

iU <f l i' v'Tot.i ^ utd Ou' t ! J 1 , u . -\g_ 'Ct p. jo 

. m.u\m L M'li i <• n s u < >\ ^ „\ < _> ivoromereially 
available antibody exists which may recognize file ptevlously-ideatified protein and/or 
1 0 a variant thereof It should be noted that the AjDPI may either correspond to the 
previously-identified protein, or be a variant of the previously-identified protein. 

4 , 1 , i . ) i s «. < . ; v, * v 

of polypeptides that jk encoded by a single gene or < t v a gene sequence within a 
family of related genes and which differ in their pi or MW, or both. Such variants can 
IS differ their amino > > t s < s ie vernRNAor 

prernRNA processing, e.g. alternative splicing or limited proteolysis} and in addition. 
v < - ■ oiion(t?. 

gl>C0\\la*iV! , c '« rs^'onV 

"Moduhnc" in reference to expression or activity of a ADF, ADPI or a 
20 ADPI-related polypeptide refers to any change, - , upreguhuon or dew; , . , m w 
inere- ^ o - < • t or pctn ny of the AldF, M)Pf or a ADPI related 

polypeptide. Those skilled in the art, based on the present disclosure, will understand 
that ^ ■) >, it i 5 

"ADP^nalo^ , v ds mea 

.25 faction(s) as a ADPI but need m i necessari.h comprise an amino acid sequence thai 
is similar or identical to the amino acid sequence of the ADPI, or possess a structure 
that is similar or Identical to that of die ADPI As used herein, an amino acid sequence 

f ! ?ept h \ mil < Wlifi x least >fth 

following criteria: (a) the polypeptide has an amino acid sequence that is at least 30% 



0 >repefe am i eas *5% i east 0'? t e 15 leas SO 3 st 55 i 
eis' W>%, at loa=r <>^> , rt .a^ ~« * , at cast s leao s-0' , * lea 1 ^ , a Lot 
t 5 v s j c to the miin > ac s qnt ( 3 the ADPI 
f'h i tic pt»!>pcpnd? is encoded by a nucleotide sequence xh t hybridises under <m ngent 
5 conditions to a imcleoti.de sequence encoding at least. 5 amino acid residues (more 
preferably, at least 10 amino acid residues, at least 15 ammo add residues, at least 20 
amino acid residues, at least 25 amino acid residues, at least 40 ammo acid residues, at 
least 50 amino acid residues, at least 60 ammo residues, at least 70 amino add 
residues, at least 80 amino acid residues, at least 90 amino acid residues, at least 100 

10 annuo acid residues, at least 125 amino acid residues, or at least 5< o ack 

residues) of the ADM: or (c) the polypeptide is encoded by a nucleotide sequence that 
is at least 30% (more preferably, at least 35%, at least 40%, at least 45% ; at least 50%, 
at least 55% least 60 > least v ii ea t 70 xth t . st.80% at 

least 85%, at least 90%, at least 95% or at least 99%) identical to the nucleotide 

3 5 sequence encoding the ADPI As used herein, a polypeptide with "similar structure'' 
to that of a ADPI refers to a polypeptide mat has a similar secondary, tertian' or 
quartemary structure as that of the ADPI The straetec of a. polypeptide can 
> » <- > < f nntedfo, 

X-ray crystallography, nuclear magnetic resonance, and crystal I ographic electron 
20 microscopy. 

"ABH fusion protein" refers to a polypeptide that comprises (i) an amino acid 
sequence of a ADPI, a ADPI fragment a ADFi-relatod polypeptide or a fragmmt of a 
AOPDioiated polypeptide and (ii) an amino acid sequ ence of a heterologous 
polypeptide (i.e., anon-ADPI, non-ADPi fragment or .uon-AD PI -related polypeptide). 
25 "ADPI homoiog" refers to a polypeptide that comprises an ammo acid 

sequence similar to that of a ADPI but does not necessari ly possess a similar or 
identical function as the ADPI. 

"ADPI orthoiog" refers to a non-human polypeptide that (I) comprises an 
amino acid sequence similar to that of a ADPI and (ii) possesses a similar or identical 
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function to that of the A'DPL 

" ADPI-related pol peptki " fes t ; VDPi homolog, a APPI ana'i< . 
< snam of A3 >'-l. a ADP! ertholog, or any combination thereof. 

Chimeric Antib* fe? )aniokc in wh ortionsare 
5 derh c i ; eat amms species, such as tose having a huusan inmmnogioburh 
uihiiti i ' * ^ i t i n m i .riiuu At' i 1 ^ I h 11 

et ai, U.S. Patent No. 4,816,567; and Boss ei at, IIS. Patent No. 4,816397, which ate 
incorporated herein by reference m their cntfcetyv) 

.. "Derivative" refers to a polypeptide that comprises an amino acid sequence of a 
10 „ i v i - .n' . onxhunmnofammo ace k uu 

substitutions, deletions or additions. The derivative polypeptide possesses a similar or 
identical function as the second polypeptide. 

r . f\ - t > . - ; . mo u 1 

sequence of at least 5 amino acid residues (preferably, at least 10 amino acid residues, 
15 at least 15 amino acid residues, at least 20 an acid residues, at least 25 ammo aejd 
residues, at least 40 amino acid residues, at least 50 amino acid residues, at least 60 
amino residues, at least 70 amine acid residues, at least 80 amino acid residues, at least 
90 amino acid residues, at least 100 amino acid residues, at least 125 amino acid 
<.vw- <tl MP >t, - ^ <t < ] t n o<^klfv.ahc\ a least 200 
20 1 s i I sequence of 

a second polypeptide, The fragment of a ADM may or may not possess a functional 
activity of the second polypeptide. 

The "percent identity" of two amino acid sequences or of two nucleic acid 
sequences can he or \ generally determined by aligning the sequences for optimal 
25 eomp; onpn osca if! juenee il« best 

alignment with the other sequence) and comparing the amino acid residnes or 
ouoemkle^ - ^ -mcs O0 'In ... u on of .n.ls^nvt mot'^e 

sequences that results in die highest percent identity. The percent identity is 
determined by ths.niimber-qf idt - id< in th< 



p< t aim mim 



SCmc^O - -toi< of 

positions x- 100), 

The deteroimatiofj of percent ideality between two sequences can be 
< i i is ed x email thi own to those of skill is the art An 

5 example of a mathematical algorithm for comparing two sequences is the algorithm of 
Min and Aitsehu (1990) Proc, Natl. Acad. Sei USA 87:2264-2268, modified as in 
Karlin and Altschul (1993) Proc. Natl. Acad. Sei. USA 90:5873-587?. The NBLAST 
and XBLAST programs of Altschul el at (1990) J. Mot Biol. 215:403-410 have 
incorporated snch an il .dm s« \bl vn dv r is n ^ < it nued v\ ih 

1 0 the NBLAST program, score ::: 100, wordlength « 1 2 to obtain nucleotide sequences 
homologous to a nucleic acid molecules of the invention, BLAST protein searches can 
be performed with the XBLAST- program, score ~ SO, wordlength « 3 to obtain amino 
d ( u t I 1 u 1 < \ d 

alignments tor comparison purposes. Gapped BLAST can be utilized as described in 

1.5 Aitschui et at (1 99?) Nucleic Acids Res. 25:3389-3402, Alternatively, PSI-Blast can 
be used to perform an iterated search wbieh detects distant relationships between 
molecules (M.% When, utilizing BLAST, Gapped BLAST, and PSI-Blast programs, 
the default parameters oj especdvep.ro ams f | K.BL.A.S'1 ad NBLAST) can 
be used. See http:Pwww.nchi. mm.mh.gov, 

20 Anotl es pie of a mathematical al i <■ i > leoomp son o j 

sequences k die algorithm of Myers and Miller, CABiOS (1989). The ALIGN 
program (version 2.0) which is part of the GCG sequence alignment software package 
1 as racorp i c t 

the art include ADVANCE and ADAM as described in Tareilis and Robotti (1.994) 

25 Compui \ppl. Biosci ' 3-5; and PASTA described in. Pearson and Lipma (1988) 
Proc. Natl. Acad, Sci. S3:2444-8> Within FASTA, letup is a control option that sets the 
sensitivity and speed of file search. 

'TMagnosw'A « tut. ipta^h prognosis no-mmr; w es , \ 
selecting p s s s including paMelpants in cli cal trials \ >atients at 
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risk for or having a particular disorder o- ho-c t likely to respond to a particular 
5 m it! i <- s i r t s i a tent's response to a 

particular tin apeutk 1 eatment 

,f n at efers therap prevention and prop'! < nrrticularbj 
5 refers to the at ration oi m< Heine or he p, brm ce of n dk i >roc sdureswith 
respect to a patient, for either prophylaxis {prevention) or to cure the Mollify or 
malady hi the instance where the patient is afflicted. 

"Agent" refers to all materials that may be used to prepare pharmaceutical and 
diagnostic compositions, or that may be compounds, nucleic acids, polypeptides, 
10 'fragments, isofornis, variants, or other .materials that may foe used independently for 
such purposes, all in accordance with fee present invention, 

"Brain tissue" refers to homogeuate brain samples of aimtomically-defmed 
areas of the brain, 

1 5 5,2 Alzheimer's Disease-Associated Features (ADFs) 

In one aspect, of the invention, two-dimensinnai electrophoresis is used to 
aj P c hum uaMie horn a » : hi eet. pre Arab! > \ m; ukxI \ ordoi m delect m 
qm&fy the expression of one or more Alzheimer's Disease-Associated Features 
(ADFs) for screening, treatment or diagnosis of Alzheimer's disease. 

20 By way of example and not of limitation, using the Preferred Technology* a 

number of samples from subjects having Alzheimer's disease and samples from 
subjects free from Alzheimer's disease are separated by two-dimensional 
electrophoresis, and t cent notes eresul e e mat *ed i 

a chosen representative primary master gel Image. This process allows any gel feature, 

25 i i i oi Ik studj 

In particular, the amount of protein present in a given feature can be measured in each 
gel; this feature abundance ai , i o> aula: samples (e s 

s 1 fk m ; ties rom snipe win Uzheirm disease) maid itlstici 
analyses can be conducted on the thus created sample sets, in order to compare 2 or 
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max sail pk to < h other, 

As used herein, "two-dimensional electrophoresis" (2D-elecirophoresIs) means 
at© mqxia cot pr sg i lectnefo u >y dlo ib de < i 
h t it s i n 0 I i ej 

5 proteins. Preferably, the step of denaturing electrophoresis uses polyacrylanikie 
electrophoresis m the presence of sodium dodecyl sulfate (SDS-PAGE). Especially 
preferred are the highly accurate and automatable methods and apparatus f&S' 
Preferred Tecimology ,< ) described in PCX Publication No WO 98/23950 and in U.S. 
Patent No 6,064,754, both filed December 1, 1997, each of which is incojpoyated 

1 0 herein by reference in its entirety with particular reference to the experimental 
protocol. Briefly, the Preferred Technology provides efficient, computer-assisted 
ox the s niltm i> ) t v l i ^ , ( J 1 i v. v. i v uk,u ' 

proteins, including glycoproteins) in a biological sample. A two-dimensional array is 
generated b\ ■ . \ biomolecuies on .a two-dimensional gel acc ording to their 

15 efectrophoretic mobility and isoelectric point. A computer-generated digital profile of 

mo v m v M it ! t ) )t f v i\ V- _ 

point, and relative abundance of a plurality of biomoleeuks detected in the 
two-dimensional army, thereby permitting eomputeo-tnediated comparison of profiles 
from multiple biological samples, as well as computer aided excision, of separated 

20 proteins of interest. 

A particular su eta <> < <. i f d u vv 1 h* c e > » utensir i - «. iso hod in 
WO 96/36882 and in the PfeD. thesis of David A. Basiji, entitled "Development of a 
High-tbroug'hput Fli ee.oce Scanoei I d t o > nd 

Phase-sensiti ve Detection (Total Internal Reflection, Electrophoresis)", University of 

25 Washington (1 99?}, Volume 5S/12-B of Dissertation Abstracts International, page' 
6686, the contents of each of which are incorporated herein by reference. These 
doumeot d„\^rbv o »ss v Mm \ I iri k avt 

operation at high speeds. The scanner can image gels that have been stained with 
fluorescent d> esorsih er stains as \* ell as storage phosph a st eons fhe Basiji i 
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pm\ >gcn a phrsv-sensnne deteetioii system for diss - Inoteseenee 
?om el noise due to 1 ttc . n Tuot cence § try sea 

can also be operated in a nsn-phase- sensitive mode. This phase-sensitive detection 
capability would Increase the sensitivity of the instrument by an order of .magnitude or 
5 n> ceo w\x u t *.< n n u<' > < > a . m < " < > u i . 1 he nntcacee 
sensitivity would reduce the sampk-prepar'atlon load on die -upstream instruments 
while the enhanced image quality simplifies image analysis downstream in the 
process. 

A more highly preferred scanner is the Apollo 2 scunner (Oxford 

10 Glycoseiences, Oxford, UK), which is a modified version of the above described 
scanner. In the .Apollo 2 scanner, die gel is transported through die scanner on a 
precision lead-screw drive system. This is preferable to laying fee glass plate on the 
elt-driven. system that is desc f icsi provid < xrodt ?} 

means of accurately transporting the gel past the imaging optics. 

15 « she \p lo _ e ■ , d v n m t >,t_ J o-^s that 

"r"' \ h dJ g ss ,Ant *r a known p >s n <a By doc g f, k « con unction with the 
abo ve precision transport system, the absolute position of the gel can be predicted and 
recorded fins is < the eo >rdinates o a eh feat eo the gt c: e determined 
more accurately and conmmm'cated, if desired, to a cutting robot for excision of the 

20 feature. In the Apollo 2 scanner, the carrier mat holds the gel has four integral 
fluorescent markers for use to correct the image geometry. These markers are a 
quality con inns mat the scanning has been performed correctly. 

In comparison to the scanner described in the Basiji thesis, the optical 
components of the Apollo 2 scanner have been inverted. In the Apollo 2 scanner, the 

25 laser, mirror, waveguide and other optical components are above the glass plate being 
scanned. The scanner described m the Basiji thesis has these components underneath. 
In the Apollo 2 scanner, the glass plate is mounted onto the scanner gel side down, so 
mat the optical path remains through die glass plate. By doing tins, any particles of 
gei that may break away from the glass plate will Ml onto the base of the instrument 
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i re preferred is the \pdo ! ^ , is 

dm i .< 10 h f 1 '< < i ( ui ■> ; i > > i i sv.jf ire uxn 

5 eacodk , v the gnal At , i c * <,< u 

any variation in detection sensitivity along the path of the scanning beam, tins 
variation is due to anomalies in the optics and differences in collection efficiency 
across the waveguide. A calibration is performed using a perspex plate with an even 
fluorescence throughout, The data received from a scan of this plate are used to 
10 determine tin; m application factors needed to increase the signal faun each pixel level 
to a target level These factors are then used in subsequent scans of gels to remove any 
internal optical variations. 

A i m ed iho^ ansa 0 o m ik v ed a \ 1 * e fl e tv m 

"Alzheimer's Disease-Associated Feature" (ADP ; refers to a feature that Is 
15 differentially present in a sample (e.g. a sample of brain tissue) from a subject haying 
Alssheimer's disease compared with a sample (e.g. a sample of brain tissue) ttms 
subject i . < * - . \ knefs disease. 

The ADFs disclosed herein have been identified by comparing tissue samples 
' s ! ' - - irt from subjects tree 

20 from Alzheimer's disease. Subjects free from Alzheimer's disease include subjects 
with no known disease or condition (normal subjects) and subjects with diseases 
(including neurological and neurodegenerative diseases) other than Alzheimer's 
disease fit m in ion, masum* tares a mndded ind 

charae d in subjects free from m imer's < seas< an subjk is ha ing 
25 Jkna uvi p v tiU ius.uuj ml tu ot 

(ADFs), and by virtue of the amino acid secpse ce< arac <- n - stores provides 
pptafeftlMftans (ADPlsh which are diagnostic or indicative of Alzheimer's disease. 

1 <-u n c h 11 v -< i t vd <. \ i ijum mIihs (.ol 
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defined.! < f i m hippoc np c ma! cor ,! „ " fro * rte?s 
1 id < o< it > h lis o pari ^ ( x j, e \ v f . s 8 t <. 1 

fa i SOS IC i * ! v < ! i <. v * * , A <. 

those which are only affected later in the disease progression. This comparison will 
5 provide informal on r.lyn K. fA'faheimes discs fa at don 11 
yfasehnc ( s compared h all cento mples to reveal 

proteins which are altered across the Alzheimer's disease brain. 

The ADFs identified thro ugh the methods and apparatus of the Preferred 
Technology are listed in Table I Table I shows ADFs that were found to be altered ia 

1 0 one or more of the five tissue types examined in subjects having Aizheirner s disease 
as compared with the tissue of subjects free ftom Alzheimer's disease, ADFs were 
classified into one of 3 groups .for each disease condition. The first group consists of 
ADFs that are present m si least 50% of disease or control samples and have a find 
change (increase or decrease) of at least 1.5, (a-H fold increase of at least 1,5 relative to 

i 5 controls, a-: fold d eerease of at least 1,5 relative to control). The second group 

consists of ADFs that are present m at .least 50% of disease or controls samples with a 
fold change of at least L5 where the p-vahse for the fold change is less than 0,05 (b+: 
fold increase of at least 1.5 with p<0.05 5 1>~; fold decrease of at least 1.5 withp<0.05). 
The third group consists of ADFs that are present m at least 50% of either the disease 

20 or the control samples but is absent from all samples in the other group, (c+: present in 
at least 50% of patient samples and absent front all control samples, c~; present in at 
iesast 50% of control samples and absent from, all disease samples). These ADFs can 
he described by apparent molecular weight (M W) and isoelectric point (pi) as 
provided in Table I. 

25 Blank cells in Table I reflect an A.D.F which did not meet the criteria for 

inclusion in any of the above groans for a given condition. 
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objects bavin* " oer's disease eh ve hes lob p t 

brain tissue from subjects iree from Alzheimer's disease will depend upon the 
5 partKuL« mal calprotoa d detection cfc.nk t it is used Accordingly, those 
skfredmt.ta. will. « erstam iat m laboratory base* the* sent lei >tioa 
can establish - ^ *hk fcteri^ce range foi any AJDF fr subjeus free horn Alzheimer's 
disease according to the analytical protocol and detection technique in \m. In. 
particular, at least one positive control brain tissue sample from a subject known to 
1 0 have Alzheimer's disease or at least one negative control brain tissue sample from a 
subject known to be free from Alzheimer's disease (and more pr^feraqly both positive 
and negal \ >aich oftesi in 

one embodiment, the level of expression of a feature is determined relative!© a 
bad- ground value, which is denned as the level of signal obtained from a proximal 
1 5 region of the i mage that (a) is equivalent m area to the particular feature in question; 
and (b) contains no substantia] discernabie protein feature. 

In a preferred embodiment, the signal associated with m ADF in the brain 
tissue of i bject < < j or k? >wn > hue \Mieimer's 

disease) is normalized with reference to one or more i « pt o* ^ o- Keterence Features 
20 (ERFs) detected m tiv same 2D gel. As will be apparent to one of ordinary skill m the 
art, such ERFs may readily be determined by comparing different samples using 
techniques am! protocols such as the Fretened Technology. Suitable FRF? include 
(but are not limited to) that described in the .following table. 

25 frfr'ii i rn> s Y< enee. Features 
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As tfeoss of sM8 m the art will readily appreci ate, the m easured M W and pi of 
a given feature or Protein Isoform will vary to some extent depending on theptecise 
protocol used for each step of the 2D electrophoresis and lor landmark matching. As 
5 used herein., the terms "MW" and "pi" are defined, respectively, to meat the apparent 
m. U . nl r,o i > i r / tk< an I e t „ 4 r> * .n. « o k. O" - j mi ui a £ nine or Protein 
5 oi i i i i v ed h e iccovi < the R renc 'rohx « tiled i 
Section 6 below. When the Reference Protocol is followed and when samples are ran 
in duplicate or a higher number of replicates, variation in the measured mean pi of a 

10 ADF or ADPX is typically less than 3% and variation in. fee measured mean MW of an 
ADF or ABM is typically less than 5%, Where the skilled artisan wishes to diverge 
•from the Reference Protocol, calibration experiments should be performed to compare 
the MW and pi for each ADF or Protein Isolorm as detected (a) by the Reference 
Protocol and (b) by the divergent, 

15 The ADFs of the invention can be used, .for example, for detection, treatment, 

diagnosis, or for drug development. In one embodiment of the invention, brain tissue 
fcmasiibjec ( suhj« rented < mer's « si analyzed by 

2D eket.or o x s « o u - . • oj,on ofotie or more of the following A OK 
ADF-1, ADF-3, ADF-5, ADF-6, ADF-S, ABF-% ADF- 10, ADF- 1 1 , ADF- 12, ADF- 
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B ; ADF-15/ADF4 6, AH -22 AW ^ MA AA 4> 4A ADF-26, ADA2A ADF- 
29, ADF-31, ADF-33, ADF-35, ABF-37, ADF-39, ABF-42, ADF-54, ADF-S6, ADF- 
61, ADF-62, ADF-66, ADF-67, ABF-6S, ADF-70, ADF-72, ADF-77, ADF-7S, ADF- 
79, ADF-81, ADF-S2, ADF-S5, ADF-87, ADF-88, A3DF-90, ADF-91, ADF-92, ADF 
5 94, ADF-95, ADF-97, ADF-98, ADF-101, ADF402, ADF- .103, ADF- i 05, ADF- 107, 
ADF- 1.08, ADF-1 09, ADF- J 1 1 * ADF-1 12, ADF4 1 3, ADF-1 1 5, ADF-1 1 7, ADF- 11 9, 
ADF- 120, ADF421, ADF424, ADF-125, ADF-126, ADF-1 27, ADF42S, ADF- 129, 
ABF430, ADF431, ADF432, ADF433, ADF-138, ADF- 139, ADF-140, ADF-1 41, 
ADF442, ADF443, ADF- 144, ADF446, ABF-14S, ADF449, ABF4S0, ADF-151, 

10 ADF452, ADF453, ADF-1 54, ADF4SS, ADF-1 56, ADF457, ADF- 159, ADF46G, 
ABF462, ADF-163, ADF-16'5, ADF472, ABF473, ADF- 175, ADF476, ADF-1 82, 
ADF483, ADF- 188, ADF-1 89, ADF491, ABF493, ADF- 194, ADF496, ADF-202, 
ADF-204, ADF-20S, ADF-209, ADF-216, ADF-217, ADF-220, ADF-223, ADF-228, 
ADF-229, ADF-230, ADF-232, ADF-236, ADF-237, AD.F-240, ADF-243, ADF-245, 

1,5 ADF-2S0, ADF-251 , ADF-252, ADF-253, ADF-254, ADF-255, ADF-256, ADF-257, 
ADF-258, ADF-259, ADF-260, ADF-261, ADF-252, ADF-263, ADF-264, ADF-265, 
ADF-266, ADF-267, ADF-268* ADF-269, ADF-270, ADF-271, ADF-272, ADF-273, 
ADF-274, ADF-275, ADF-276, ADF-277, ADF-278, ADF-279, ADF-280, AD.F-281 , 
ADF-282, ADF-283, ADF-284, ADF-2S5, ADF-286, ADF-287, ADF-28S, ADF-289, 

20 ADF-290, ADF-291, ADF-292, ADF-293, ADF-294, ADF-295, ADF-296, ABF-297, 
ADF-29S, ADF-299, ADF-300, ADF-30.1, ADF-302, ADF-303, ADF-304, ADF-305, 
ADF-306, ADF-307, ADF-308, ADF-309, ADF-31 1, ADF-31 2, ADF-31 3, ADF-314, 
ADF-3 1 5, ADF-3 1 6, ADF-3 17, ABF-31S, ADF-3 1 9, ADF-320 ; ADF-32 1 , ADF-322, 
AD.F-323, ADF-324, ADF-325, ADF-326, ADF-327, ADF-328, ADF-329, ADF-330, 

25 AOF-33 1 , ADF-332, ADF-333, ADF-334, ADF-335, ADF-336, ADF-337, ADF-338, 
ADF-339, ADF-340, ADF-341, ADF-342, AD.F-343, ADF-344, ADF-345, ADF-340, 
ADF-347, ADF-343, ADF-349, ADF-350, ADF-351, ADF-332, ADF-353, ADF-354, 
ADF-355, ADF-356, ADF-357, ADF-358, ADF-339, ADF-360, ADF-3 61, ADF-362, 
ADF-3 63, ADF-364, ADF-365, ADF-366, ADF-367, ADF-308, ADF-369, ADF-370, 
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ADF-371. ADP-372. ADF-373, ADF-37A ADF-375, ADF-376, ADF-377, ADF-378, 
ADF-379, ADF-380, ADF-381., ADF-382, ADF-383, ADF-384, ADF-3S6, ADF-3S7, 
ADF-3SS, ABF-390, ADF-39I, ADF-392, ADF-393, ADF-394, ADF-395, 

ADF-396, ADF-397, ADF-398, ADF-399, ADF-4QQ, ADF-40L ADF-402, ADF-403, 
5 ABF-404, ADF-40S, ADF-406, ADF-407, ABF-408, ADF-409, ADF-410, ADF-41 1 s 
ADF-412, ADF~4.F1 ADF-41 4, ADF-415, ADF-41 6, ADF-41 7, ADF-4I8, ADF--419, 
ADF-420, ADF-421, ADF-422, ADF-423, ADF-424, ADF-425, ADF426, ADF-427, 
ADF-428, ADF-429, ADF-430, ADF-431, ADF-432, ADF-433, ADF-434 ADF-435, 
ADF-436, ADF-43?,- ADF-438, ADF-439, ADF-440, ADF-44I, ADF-442, ADF-443, 
1 0 ABF-444, ADF-445, ADF-446 } ABF-447, ADF-448, ADF-449, ADF-450, ADSMSI, 
ADF-452, ADF-453, ADF-454, ADF455, ABF-456, ADF-457, ADF-458, ABF-459, 
ADF-460, ADF-46F ADF-462, ADF-463, ADF-464, ADF-465, ADF-466, ADF-467, 
ADF-468, AJDF-469, ADF-470, ADF-471 „ ADF-472, ADF-473, ADF-474, ADF-475, 
ADF-476, ADF-477, ADF-478, ADF-479, ADF-480, ADF-481, ADF-482, ADF-483, 
15 AJDF-484, ADF-485, ADF-4S6, ADF-487, ABF-488, ADF-489, ADF-490, ADF-491, 
ADF-492, ADF-493, ADF-494, ADF-495, ADF-496, ADF-497, ADF-498, AD¥-499 t 
ADF-500, ADF-50I, ADF-502, ADF^OS, ADF-504, ADF-505, ADF-506, ADF-507., 
ADF-SOS, ADF-5Q9, ADF-510, ADF-511, ADF-512, AJDF-513, ADF-514, ADF-515, 
ADF-516, ADF-SF7, ADF-5I8, ADF-519, ADF-520, ADF-52I, A.DF-522, ADF-523, 
20 ABF-524, ADF-525, ADF-526, ADF-S27, ADF-528, ADF-529, ADF-530, ADF-531 , 
ADF-532, ADF-533, ADF-534, AjDF-535, ADF-536, ABF-537, ADF-538, ADF-539, 
ADF-540, ADF-541, ADF-542, ADF-543, AjDF-544, ADF-545, ADF-S46, ADF-547, 
ADF-548, ADF-549 in my suitable oorobinabon. A. altered abundance of one or 
more la any suitable combination of such ADFs In the brain tissue from one region of 
25 the subject relative to brain tissue from a one region of a subject or subjects free from 
i i v ' i -n > ! nn Mouol kte m e« i 

, lues U pi v n lO \ t ,i > ^ u , 

In yet anote embodimeM of the Invention, brain tissue from a subject is 
t j I „ > ,F, M i n uuu i n n i t, o o) u i 
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following ADPs: ADF-l, ADF-3, ADF-5, ADF-6, ADF- 8, ADF-9, ADF-I.O, ADP-i 1, 
ADF-12, ADF-l 3, ADF-l 5, ADF-l 6, ADF-22, ADF-23, ADF-24, ABP-25, ADF-26, 
ADF-27, ADF-29, ADF-3L ADF-33, ADF-35, ADF-37, ADF-39, ADF-42, ADF-54, 
ADF-S6, ADF-61, ADF-62, ABF-66, ADF-67, ADF-68, ADF-70, ADF-72, ADF-77, 
5 ADF-7S, ADF-79, ADF-8I, ADF~S2, ADF-85, ADF-87, ADF-88, ADF-90, ADF-91 , 
ADP-92, ADF-94, ADP-9S, ADF-9?, ADF-98, ADF-101, ADF-i 02, ADF-I 03, ADF- 
105, ADF-107, ADF-108, ADF-109, ADF-l Fi, ADF-l 12, ADF-l 13, ADF-l 15, ADF- 
117, ADF- 119, ADF-120, ADF-12I, ADF-I24, ADF-12S, ADF-126, ADF-127, ADF- 
1.28, ADF-129, ADF-l 30, ADF- 131 , ADF-132, ADF-133, ADF-138, ADF-I 39, ADF- 

10 1 40, ADF441 , ADF- 142, ADF- 1 43, ADF-l 44, ADF-i 46 5 ADF- 1 48, ADF- 1 49, ADF- 
150, ADF-151,ADF~i52, ADF453, ADF-l 54, ADF-l 55, ADF-l 56, ADF-15?, ADF- 
159, ADP-I6Q, ADF- 162, ADF- 1.63, ADF-165, ADF-I72, ADF- 1 73, ADF- 1 75, ADF- 
176, ADF482, ADF-l 83, ADF- 188, ADF-189, ADF-191, ADF-193, ADF-I 94, ADF- 
196, ADF-202, ADF-204, ADF-208, ADF-209, ADF-2I6, ADF-217, ADF^22«, ADF- 

15 223, ADF-228, ADF-229, ADF-230, ADF432, ABF-236, ADF-237, ADF-240, ADF- 
243, ADF-245, ADF-250, ADF451, ADF-252, ADF-253, ADF-254, ADF-2S5, ADF- 
256, ADF-257, ADF-25S, ADF-259, ADF-260, ADP-261, ADF-262, ADF-263, ADF- 
264, ADF-265, APF-266, ADF-267, ADF-268, ADF-269, ADF-270, ADF-271, ADF- 
272, ADF-273, ADF-274, ABF-275* ABF-276, ADP-277, ADF-278, ADF-279, ADF- 

20 280, ADF-28 1, ADF-2S2, ADF-283, ADF-284, ADF-285, ADF-286, ADF-287, ADF- 
288, ADF-289, ADF-290, ADF-291, ADF-292, ADF-293, ADF-294, ADF-295, ADF- 
296, ADF-297, ADF-298, ADF-299, ADF-300, ADF-301, ADF-302, ADF-303, ADF- 
304, ADF-305, ADF-306, ADF-307, ADF-308, ADF-309, , ADF-3! I, ADF-312, 
ADF-3 13, ADF-3 14, ADF-315, ADF-3 16, ADF-3 17, ADF-3 18, ADF-3 1 9, ADF-320, 

25 ADF-321 , ADF-322, ADF-323, ADF-324, ADF-325, ADF-326, ADF-327, ADF-328, 
ADF-329, ADF-330, ADF-33I, ADF-332, ADF-333, A0F-334, ADF-3 3 5, ADF-336, 
ADF-337, ADF-33S, ADF-339, ADF-340, ADF-341, ADF-342, ADF-343, ADF-344, 
ADF -345, ADF-346, ADF-347, ADF-348, ADF-349, ADF-3S0, ADF-35 1 , ADF-3 52, 
ADF-353, ADF-354, ADF-355, ADF-356, ADF-357, A.DF-358, ADF-359, ADF-360, 
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ADF-36F ADF-362. ADF-363, ADF-364, ADF-365, ADF-366, ADF-367, ADF-36S, 
ADF-3<59 } ADF-370, ADF--37L ADF-372, ADF-373, .\DF~3 74, ADF-375, ADF-376, 
ADF-377, ADF-378, ADF-379, ADF-3S0, «1 ( ADF-382, ADF-383, ADF-384, 
ADF-384 ADF-387, ADF-38S, AI^SS, ADF^390, ADF-391, ADF-392, ABF-393, 
5 ADF-394, ADF-395, ADP-396, ADF-397, ADF-398, ADF-399, ADF-400, ADF-401, 
ABF-402, ADF-403, ADF-404, ADF-405, ADF-404 ADF-407, ADF-408, ADF-409, 
ADF-410, ADF-4.1 F ADF-412, ADF-4.13, ADF~4i4 v ADF~415, ADF-4.16, ADP-417, 
ADF-418, ADF-419, ADF-42% ADF-42L ADF-422, ADF-423, ADF-424, ADF-423, 
ADF-426, ADF-427, ADF-428, ADF-429, ADP-430, ADF-43 3 , ADF-432, ADF-433, 
10 ADF-434, ADF-435, ADF-436, ADF-437, ADF-438, ADP-439, ADF-440, ADF-441, 
ADF-442, ADF-443, ADF-444, ABF-445, ADF*446, ADF-447, ADF-44S, ADF-449, 
ADF-450, ADF-453, ADF-452, ADF-453, ADF-454, ADF-455, ADF-456, ADF-457, 
ADP-45S, ADF-459, ADF-460, ADF-461, ADF-462, ADF-463, -ADF-464, ADF-465, 
ADF-466, ADF-467, ADF-46S, ADF-469, ADF470, ABF-471, ADF-472, ADF-473, 
35 ADF-474, ADF-475, ADF-476, ADF-477, ADF-478, ADF-479, ADF-480, ADF-483, 
ADF-482, A0F-4S3, ADF-484, ADF-485, ADF-486, ADF-487, ADF-488, ADF-489, 
ADF-49Q, ADF-491, ADF-492, ADF-493, ADF-494, ADF-495, ADF-496, ADF-497, 
ADF49S, ADF-499, ADF-500, ADF-501, ADF-502, ADF-503, ADF-504, ADF-S05, 
• ADF-506, ABF-507, ADF-508, ADF-509, ADF-S1 0, ADF-5 1 3 > ADF-5 12, ABF~5I3, 
20 ADF-514, ADF-5I5, ADF-5 1 6, ADF-5 17, ADF-5 i 8, ADF-5 19, ADF-520, ADF-521, 
ADF-522, ADF-523, ADF-524, ADF-525, ADF-526, ADF-S27, ADF-528, ADF.529, 
ADF-5 30, ADF-53 1 , ADF-532, ADF-533, A.DF-534, ABF-S35, ADF-536, ADF-537, 
ADF-5 38, ADF-539, ADF-540, ADF-541, ADF-542, ADF-543, ADF-S44, ADF-545, 
ADF-546, ADF-547, ADF-548, ADF-549, wherein the ratio of the one or more ADFs 
25 relate < ml v v mi flctercnce Feature (ERF) in one region of ihz brain indicates 
that Alzheimer's disease is present 

In a further embodiment of the ia.ono brain tissue from a subject is ' 
malyaed by 2D eleetrophoresi for quant i etectis n one ar mm M>Fs, Of an} 
suitable combinati on of them, whose altered ADF/ERF ratio(s) in a test sample from 



PCI * <s >! 



one region relative to too AD! EF I i i o(s) in a control sample from the same Wn 
region indicates the presence of ASahdmer's disease, i.e., ADF-1, ADF-3, ADF-3, 
ADF-6, ADF-8, ADF-9, ADF-10, ADF-Il, ADF-i2, ADF-I3, ADF-1 5, ADF-1 6, 
ADF-22, ADF-23, ADF-24, ADP-25, ADF-26, ADF-27, ADF-29, ADF-3 1, ADF-3 3, 
5 ADF-35, ADP-37, ADF-39, ADF-42, ADF-S4 ADF-56, ABF-61, ADF-62, ADF-66, 
ADF-67, ADF-68, ADF-70, ADF-72, ADF-77, ADF-7S, ADF-79, ADF-S1, ADF-82, 
ADF-85, ADF-87, ADF-88, ADF-90, ADF-9! , ADF-92, ADF-94, ADF-95, ADF-9?, 
ADF-98, ADF-I01, ADF4Q2, ADF403, ADF-IOS, ADF407, ADF-10S, ADF-1 09, 
ADF-1 11, ADF- 11 2, ADF-1 13, ADF- 11 5, ADM17, ADF-U9, ADF- 1 20, ABF-121, 

10 ADF-124, ADF-125, ADF- 126, ADF-I27, ADF-128, ADF-1 2 9, ADF-1 30, ADF43L 
ADF-132, ADF-1 33, ADP-13S, ADF439, ADF-140, ADF-1 4L ADF-1 42, ADF-143, 
ADF-1 44, ADF-146, ADF-148, ADF-1 49, ADF- 150, ADF- i 5 ! , ADF-1 52, ADF-153, 
ADF-1 54, ADF-1 55, ADF-156, ADF-1 57, ADF-1 59, ADF- 160, ADF- 1 62, ADF-163, 
ADF-1 65, ADF-1 72, ADF- 173, ADF475, ADF-1 76, ADF-1 82, ADF-183, ADF-1 88, 

1 5 ADF-1 89, ADF-1 91 j ADF-1 93, ADF-1 94, ADF-1 96, ADF-202, ADF-204, ADF-208, 
ADF-209, ADM 6, ADF-217, ADF-22&, ADF-223, ADF-228, ADF-229, ADF-230, 
ADF-232, ADF-236, ADF-237, ADF-24G, ADF-243, ADF-245, ADF-250, ADF-251 , 
ADF-252, ADF-253, ADF-2S4, ADF-255, ADF-256, ADF-257, ADF-258, ADF-259, 
ADF-260, ADF-261 , ADF-262, ADF-263, ADF-264, ADF-265, ADF-266, ADF-267, 

20 ADF-268, ADF-269, ADF-270, ADF-27L ADF-272, ADF-273, ADF-274, ADF-275, 
ADF-276, ADF-277, ADF-278, ADF-279, ADF-2S0, ADF-281, ADF-282, ADF483, 
ADF-2S4, ADF-2S5, ADF-286, ADF-287, ADF-288, ADF-289, ADF-290, ADF-291, 
ADF-292, ADF-293, ADF-294, ADF-295, ADF-296, ADF-297, ADF-298, ADF-299, 
ADF-300, ADF-301, ADF-302, ADF-303, ADF-304, ADF-305, ADF-306, ADF-307, 

25 ADF-308, ADF-309, , ADF-3 11, ADF-312, ADF-3 13, ADF-3 14, ADF-3 15, ADF- 

316, ADF-3 17, ADF-3 18, ADF-319, ADF-320, ADF-32L ADF-322, ADF-323, ADF- 
324, ADF-323, ADF-326, ADF-3 27, ADF-328, ADF-329, ADF-330, ADF-331, ADD 
332, ADF-333, ADF-334, ADF-3 35, ADF-336, ADF-337, ADF-338, ADF-339, ADF- 
340, ADF-341, ADF-342, ADF-343, ADF-344, ADF-345, ADF-346, ADF-347, ADF- 
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348 5 ADF-349, ADF-350, ADF-35F ADF-352, ADF-353, ADF-354, ABF-35S, ADF- 
356, ADF-357, ADF-3SS, ADF-359, ADF-360, ADF~36l f ADF-362, ADF-363> ADF- 
364, ABF-36S, ADF-366, ADF»3o7> ADF-36S, ADF-369, . ADF-370, ADF-371, ADF* 
372, ADF-373, ADF-374, A.BF~37S, ADF-376, ADF-377, ADF-378, ADF-379, ADF- 
380, ADF-38F ADF-382, ADF-383, ADF-384, ADF-386, ADF-387, ADF-388, ADF- 
389, ADF--390, ADF-39I, ADF-392, ADF-393, ADF-394, ADF-395, ADF-396, ADF- 
397, ADF-398, ADF-399, ADF-40Q, ADF-401, ADF-402, ADF-403, ADF-404, ADF- 
405, ADF-406, ADF-407, ADF-408, ADtF-409, ADF-4 10 f ADF-4 1 I , ADF-412, ADF- 
413, ADF-41 4, ADF-415, ADF-4I6, ADF-417, ADF-4 18, ADF-419, ADF-420, ADF- 
421, .ADF-422, ADF-423, ADF-424, ADF-425, ADF-426, ADF-427, ADF-428, ADF- 
429, ADF-430, ADF -43 i , ADF432, ADF-433, ADF-434, ADF-435, ADF-436, ADF- 
437, ADF-438, ADF-439, ADF-440, ADF-441, ADF-442, ADF-443, ADF-444, ADF- 
445, ADF-446, ADF-447, ADF-448, ADF-449, ADF^SO* A.DF-451, ADF-452, ADF- 
453, ADF-454, ADF-455, ADF-456, ADF-457, ADF-458, ADF-459, ADF-460, ADF- 
461, ADF-462, ADF-463, ADF-464, ADF-465* ADF-466, ADF-467, ADF-468, ADF- 
46% ADF-470, ADF-4? 1, ADF-472, ADF-473, ADF-474, ADF-47S, ADF-476, ADF- 
477, ADF-47S, ADF-479, ABF-480, ADF-481, ADF-4S2, ADF-483, ADF-484, ADF- 
485, ADF-486, ADF-487, ADF-488, ADF-489, ADF-490, ADF-49I, ADF-492, ADF- 
493, ADF-494, ADF-495, ADF-49S, ADF-497, ADF-498, ADF-499, ADF-50S, ADF- 
501, ADF-502, ADF-503, ADF-504, ADF-S05, ADF-506, ADF-507, ADF-508, ADF- 
509, ADF-510, ADF-51 1, ADF-512, ADF-513, ADF-514, ADF-515, ADF-516, ADF- 
517, ADF-518, ADF-51 9, ADF-520, ADF-321, ADF-S22, ADF-523, ADF-524, ADF- 
52$, ADF-526, ADF-527, ADF-528, ADF-529, ADF-530, ADF-531, ADF-532, ADF- 
533, ADF-534, ADF-53S, ADF-536, ADF-537, ADF-538, ADF-539, ADF-340, ADF- 
541, ADF-542, ADF-543, ADF-544, ADF-545, ADF-546, ADF-547, ADF-548, ADF- 
549. 

la a preferred embodiment, braia tissue from, a subject is analyzed for 
itative detection of a plurality of ABFs. 
In a preferred embodiment of the invention, brain tissue from a subject (e.g,, a 
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sub (V suspectet o <■> g AL-hcimtA t so) is iysed h ZD electrophoresis for 
quantitative detection of one or more of the following ADFs: ADF--1, ABF-6, ADF-8, 
/Of A AUF Jo. ADF46, ADF-26, ADF-27, ADF 3D ADF--67. ADF-77, ADF-82, 
ADF-90, ABF-98, ADF-U9, ADF-120, ADF42C ADF43Q, ADF432, ADF448, 
5 ADF450, ADF4S2, ADF459, ADF462, ADF463, ADF-204, ADF-237, ABF-26S, 
ADF-270, ADF-271, ADF-275, ADF-284, ADF-294, ADF-297, ADF-318, ADF-328, 
ADF-338, ADF-346, ADF-382, ADF-384, ADF-4I I , ADF-41 3, ADF-419, ADF-427, 
ADF-443, ADF-450, ADF-452, ADF-456, ADF-45S, ADF-49I, ADF>507 } ADF-51Q 
in any suitable combination. An altered abundance of one or more in any suitable 

1 0 combination of such ADFs in the brain tissue from any region of the brain of the 

' 1 ' to brain lis ue iron any region < brain of a subject or subj ects free 
from Akbeimers disease (e.g., a control sample or a previously determined reference 
range) indi sues th< presence of Al ! i efs liseasi 

In yet another embodiment of the invention, brain tissue from a subject is 

15 analysed by 2D eUxtrojphoresris for quantitative detection of one or more of the 

following ADFs ADF4, ADF-6, ADP-S, ADF-9, ADF4Q, ADF46, ADF-26, ADF- 
27, ADF-3 1 , ADF-67, ADF-77, ADF-S2, ADF-90, ADF-98, ADF-1 1 9, ADF420, 
ADF424, ADF-I30, ADF432, ADF448, ADF450, ADF452, ADF4S9, ADF462, 
ADF463, ADF-204, ADF-237, ADF-26S, ADF-270, ADF-27I, ADF-275, ADF-284, 

20 ADF-294, ADF-297, ADF--31S, ADF-328, ADF-338, ADF-346, ADF-382, ADF-384, 
ADF-41 1, ADF-413, ADF-419, ADF-427, ADF-443, ADF-450, ADF-452, ADF-456, 
ADF438, ADF-49L ADF-507, ABF-51.0 wherein the ratio of the one or more ADFs 
relative to an Expression Reference Feature (ERF) in any region of the brain indicates 
dun \\ hein sds ase is present 

25 in a further -embodiment of the invention, brain tissue from a subject is 

analyzed by 2D electrophoresis for quantitative detection of one or more ADFs, or any 
suitable combination of them, whose altered ADF/ERF ratio(s) in a test sample from 
any region of the brain relative to the ADF/ERF ratiofs) m a control sample from any 
region oft.be brain indicates the presence of Alzheimer's, disease, i.e., ADF-1, ADF-6, 
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ADF-8, \D1 ( MY j> ADF-1 <S, ADF-26, ADF-27, ADi 3!, ADF-67, ADF-77, 
ADF-82, ADF-9G, ADF-9S, ADF-1 1.9, ADF420, ADF-1 24 ADF-1 30, ADF432, 
ABF-148, ADF450, ADF-1 52, ADF4S9, ADF462, ADF463, ADF-204, ADF-237, 
ADF-268, ADF-27G, ADF-27i 5 ADF~27S , A0F-2S4, ADF-294, ADF-297, A DF-3 1 8, 
5 ADF-328, ADF-338, ADF-346, ADF-382, ADF>384» ADF-41 1, ADF-41 3> ADF-41 9, 
ADF-427, ADF-443, ABF-450, ADF-4S2, ADF-456, ADF-458, ADF-491, ADF-507, 
ADF-5K). 

In a preferred embodiment, brain tissue from a subject Is analysed for 
quantitative detection of a plurality of ADFs. 
10 The ADFs of the invention eaube used, for example, for detection, treatment, 

diagnosis, or for drag development M one embodiment of the invention, brain tissue 
from a subject (e.g., a subject suspected of having Alzheimer's disease) is analyzed by 
20 electrophoresis for qu antitati ve detection of one or more of the following ADFs: 
ADF- 1, ADF-6, ADF-8, ADF-9, ADF4G, ADF42, ADF-23, AB.F-25, ADF-26, ADF- 
15 27, ADF-29, ADF-3 .1 , ADF-67, ADF-77, ADF*79, ADF-85, ABF-90, ADF-91 , ADF- 
.102, ADF403, ADF-1 19, ADF420, ADF421, ADF424, ADF432, ADF442, ADF- 
144, ADF448; ADF449, ADF-1 50, ADF- 1 5 1: , ADF452, ADF- 154, ADF455, ADF- 
157, ADF4I9, ADF460, ADF462, ADF465, ADF-1 73. ADF475, ADF- 

176, ADF493; ADF-202 5 ADF-204, ADF- 250, ADF-25F ADF-26G, ADF-262, ADF- 
20 .266, ADF-270, ADF-27 1, ADF-272, ADF-273, ADF-280, ADF-282, ADF-283, ADF- 
286, ABF-288, ADF-29S, ADF-300, AD.F-302, ADF-304, ADF-3 19, ADF-321, ADF- 
331, ADF-335, ADF-336, ADF-337, ALW-355, ADF-364, ADF-366, ADF-3 67, ADF- 
368, ADF-373, ADF-375, ADF-376, ADF-3 81, ADF-3S7, ADF-390, ADF-399, ADF- 
400, ADF-403, ADF-4G4, ADF-40S, ADF-41 0, ADF-41 2, ADF-414, ADF-41 5, ADF- 
25 419 s ADF-423, U5F-429, ADF 434, &DF-437, ADF 442, AD1- 4<*3 4DF444,ADF- 
446, ADF-452, ADF-456, ADF469, ADF-47I, ADF-47.2, ADF-478, ADF-485, ADF- 
491, ADF-493, ADF-495, ADF-504, ADF-505, ADF-510, ADF-511, ADF-514, ADF- 
518, ADF--524, ADF-527, ADF-535 in any suitable combination. An altered 
abundance of one or more in any suitable combination of such ADFs in the brain 
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tissue from the subject relative to brain tissue from a subject or subjects free from 
Mzhdmcfs disease . a control sample or a previous!) J. v. ■-. . ■ ' ereace range) 
ia an early mdicat< > of the p < I . oefs disease 

In yei anothe? t r/eniion, bx tissue fron ct 

5 i cd i P K t< rb< - t in 'mur i t ok >< 

following ADFs AD3M, ADF-6, ADF-8, ADF-9, ADF-10, ADF-12, ADF-23, ADF- 
25, A0F-26, ADF-27, ABF-29, ADF-31, ABF-67, AjDF-77, ADF-79, ADF-85, ADF- 
•90, ADF-91, ADF402, ADF-103, ADF-II9, ADF-120, ADF-121, ABF-124, ADF- 
132, ADF-.t42, ADF444, ADF448, ADF-149, ADF-150, ADF-151, ADF-1S2, ADF- 

10 154, ADF455, ADF-157, ADF-159, AOF-160, ADF-16'2, ADF-163, ADF465, ADF- 
173 f ApF-175, ABF-176, ADF-193, ADF-202, ADF-204, ADF-250:, ADF-251, ADF~ 
260, ADF-262, ADF-266, ADF-270, AI)F*273 s ADF-272, AOF~275> ADF-2S0, ADF- 
282, ADF-283, ADF-286, ADF-288, ADF-295, ADF-300, ADF-302, ABF-304, A.DF- 
319, A0F-321, ADF-331 , ADF-335, ADF-336, ADF-337, ADF-355, ADF-364, ADF- 

15 366, ABF-367, ADF-36S, ABF-373, ADF-375, ADF-376, ABF-381, ADF-387, ADF- 
390, ADF-399, ADF-400, ADF-403, ADF-404, ADF-405, ADF-410, ADF-412, ADF- 
414, ADF-415, A0F-419, ADF-423, ADF-429, ADF-434, ADF-437, ADF-442, ADF- 
443, ADF-444, ADF-446, ADF-452, ADF-456, ADF-469, ADF-47L ADF-472, ADF- 
478, ADF-485, ADF-491, ADF-493, AOF-495, ADF-504, ADF-503, ADF-510, ADF- 

20 511, ADF-514, ADF-518, ADF-524, ADF-527, ADF-S35 wherein me ratio of the one 
or mo e RF)isaa early indicator 

of tbe presence of Alzheimer s disease. 

in a further embodiment of the invention, brain, tissue from a subject is 
.mahvcd by > elcetr-<r»b«»re.sis for t jn.tmttauu detection of one or more ADFs, or any 

25 nation of them, whose alt U3F/EBF ratio(s) in * nj ! 

nUhxe ot't \ ">! \ Pi uyO m < oi < • - < s < ^,1 raSkam tie 
presence of Alzheimer's disease, i.e., ADF-! , ADF-6, ADF-8, ADF-9. ADF-10, ADF» 
12, ADF-23, ADF-25, ADF-26, ADF-2% AJ3F-29, ADF-31 , ADF-67, AJDF-77, ADF- 
70, -\DF-S5, VDF-90 ADF-9 1, ADF4J >. \DF-103, \DF-l 9, ADF-120, ADF-121, 
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ADF-124. ADF-132, ADF442, ADF-144, ADF-14S, ADF-149, ADF4SO f ADF-151, 
ADF-152, ADF-154, ABF-155, ADF-157, ADF-159, ADP46Q, ADF-162, ADF-163, 
ADF465, ADF-173, ADF-175, ADF-176, ADF-193, ADF-201 ADF-204, ADF-25Q, 
ADF-25!, ADF-260, A.DP-262, ABF-266, ADF-270, ADF-271, ADF-272, ADP-27S, 
5 ADF-2S0, ADF-282, ADF-283, ADF-2S6, ADF-288, ADF-2.95, ADF-300, ADF-302, 
ADF-304., ADF-319, ADF-32.fr ADF-331, ADF~33.\ ADF-336, ADF-337, ADF-355, 
ADF-364, ADF-366, ADF-367, A0F-368, ADF-373, AFJF-375, ADF-376, ADF-381, 
ADF-387, ADF-390, ADF-399, ADF-400, ADF-403, ADF-404* ADF-405, ABF-410, 
ADF-412, ADF-414, AJDF-415, ABF-419, ADF-423> ADF-429, ADF-434, ADF437, 
1 0 ADF-442, ABF-443, ADF-444, ADF-446, ADF-452, ADF-456, ADF-469, ADF-471, 
ADF-472, ADF-478, ADF-48S, ADF-491 , Af>P-493 s ADF -495, ADF-504, ADF-50S, 
ADF-51D, ADF-51 X ADF-51 4, ADF-5X8, ADF-524, ADF-527, ADF-S35. 

In a preferred enfcodiraeaL brain tissue from a subject is analyzed for 
quantitati ve detection of a plurality of A'DFs. 

15 

5,5 Alzheimer's Disease-Associated Frotein Iso&tms (ADPIs) 

In another aspect of the invention, brain tissue from a subject is analyzed for 
quantitative detection of one or more Alzheimer's Disease-Associated Protein Isofoims 
(A DPI ! (, > u e f. u k \r\ k, u v or to 

20 development of pharmaceutical products, As is well known in the art, a given protein, 
may be o> ^ <■ one or more variant forms that differ in amino acid composition 
(e.g. as a result of alternative mRNA or premRNA processing, e.g. alternative splicing 
or limited proteolysis) or as a result of differential posMrausiadorsai modification u * , 
giy< yiation, phospboj c * » f > ! ? > th >roteins ol ti ; ivmo 

25 acid seqaem ttu f » i d \ V ot >u h A 1 'tan. sDm v \ ^ < _d 
Protein Isofoim" refers to a protein that is differentially present in brain tissue from a 
saj^thavkg Alzheimer's disease compared with brain tissue from a subject .free 
cm A ..(is disease 

VDFfr art JeserAtd ^ n> < s m u M I 
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i \ m 'i \ < -> t > t mns of AD ui by 

pa. mu v.ii\no a.o s.o ec* v uv J ^ < >f the 

Preferred TechrH>logy. One skilled in the an can. identify sequence information from 
proteins analysed by mass spectrometry and/or tandem mass spectrometry nsing 
S various <1 Example? of 

some of these methods and tools can bo found at fee Swiss Institute of Biomformatics 
web site at http://\vw.expasy.com/ s and the European Molecular Biology Laboratory 
web site at http://mvw.nanador.embI- 

heidelberg-dad oupP f pt h dml Ida on of ADPIs 

10 was performed prim an 3 - ; am (Eng et at, 1994, J. 

.Am. Son Mass Spectrom. 5:976-989) and fee method described in PCI Application 
No. PCT/GB01/04034, winch is incorporated herein by reference in its entirety. 

ADPIs were classified into one of 3 groups for each statistical analysis. Tito 
> > i t 5 , -CWi m&easc or control 

15 I < *u (s+: fold merest 

of at least 1 .5 relative to controls, a~: fold decease of at least 1 .5 relative to control), 
' e >v. 'udyjo.n. \i \ < \ ! S . iet . p ^ ill! 5 v , t <: " ot Use ^os 
controls samples with a fold change chat least 1.5 where die p-walue for the fold 
change is less than 0.05 (fo-f; fold increase of at least 1 .5 wife p<0.05, tx ibid decrease 

20 of at least 1 .5 with pO.05). The feird. group consists of ADPIs dial are present in at 
least 56% of either the disease or the .control samples but is absent from all samples in 
! t x v! yi i\ ^ " an c ^ -> if l> - n ;<> • ukj . ,i to.it d(i 
ph c >re eat in at least SO *dt md bse t i < i - ! 

disease samples). Blank cells in Table ill reflect an ADPI which did not meet the 

25 rn + eu<? formcmsm • v >£ti nconditou 

Table 111 ADPIs Altered in brain tissue of Subjects Having Ahhemiefs disease 
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iXNfci > *GSDR, 


Mi, :n;>><. 

f\ "} 1 1 




.-jags 3 n 


VDiFR, 


mqmm 


ADF-394 


ADFF394 


FDLTGXPPAPR, VEHARDQGNR, 


SEQ ID 194, 
>3 : G ID 00/ 


agi gg 


iDV • 15 


GGAEQFMEETER. 


V ■.' : : > i 


ADF396 


ADPI-396 


NLGLEELGIELDPR, 


T ' I ) 2H>, 
SEQ ID 578. 
>522 


ADF-397 


ADPI-397 jSEMPFVQPK, SVAQQASLTEQR, 
ADPI-398 F MAD A A TFYTNR, 


SEQ ID 582, 
SIQID6E> 
»F( 

V ■■ ■■ ■> y4i, 

•> GIG 3 3 




ADPI-399.2 £! • TYTR, 
UAF1G4YDEFVR 


ADF-399 


ADPI-399A 


> X. DLPLLLFR, 
QH V EE AFQF H F . G GiVDEG ALLR, 


SEQ ID 24, 
3.1 ■ s ID 9 9 , 

J 554, 
SiQ^GG 1 


ADE-400 




5AAYFQQGDMESNGK, 
AVLFIVAFRs HFVALSTNTTK. 
INYTEGR, 


• > G 0 , 

SEQ ID 63, 
SEQ ID 289, 


ADF-401 


ADPHOI 


GSGNLFAi'HHK. EIEEVMTGEDJG 
GATQQiLBEAER, 


Si Q ID 426. 
1 GD Gn 
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Table IV 







Digest i\'?;.<V. 


i • .< • < i ; j s 

5>&V It* " v 




AIJP1-402 


WLfiDGi 1 1\ : • >n > 

V) E \oV % i 1 E \ ' 
ff'i >■ \h!l-iV 


hi 1 iAJ ■■+»/, 

■ ID 1 02 


ADP-403 




MAN PAVR.LBIDSPPITAR 


\>ED 240, 
^ O fD 396 


A.OF-404 


ADPE404.I 


MPI PEHYTR, 

AAGIDEQ1NWHEGK, 

LFEASIEIGDE, 


, 0 SO 4^9, 
I'D 11 1 


AD* ,04 


ADFI-404.2 


vi« < 0E r >k 

EENEGYYNGSWGGR, 


* .-«.:-)« >; 

Q I'D EE , 
SFQ I'D 1 32 


ADJMOS 


.ADPi-405 


NS S YFV E Wl'PNM VK, 
AILVDLEPGTMDSVR, 

ISEQFTAMFR, i,A VKEEVPFPR, 


SEQ ID 29, 
SEQ 3D 624, 
SEQ ID 355, 
351, 
) 303 


ADr-406 


ADPI-406 




STLM'D'nJKNXK» 


SB ID 611, 
^ E D621 


ADF-407 


ADPI-407 


AVI , V D EE P GTM D S V R . 

S\ \ O \ S , \ 


SEQ ID 64 
M o 5 ■' : " : 


AX3IM0E 


ADH-40S 


TGQBIFVNVE, 

but rhir V i L 1 r Qi~ A 1 Uk 

TWGV^FDlM, 


hbKi ID 140, 
Sl-Q iD 655 




AIM-409 


WFGVEPBLTR, 


SEQ ID 655 


ADF-410 


ADP1-410, 


A"VFVT>LEPTVIDE\ R, 


- ID 148, 
SEQ ID 62 


ADF-41.I 


ADPI-41'1 


LADVYQAELR, ALAAELNQLR, 


SEQ ID 30, 

QUA TT^ O'TSi 


ADF~4l2 


ADPI-412.2 


1 MA YQ \ >' 1 R, BAASYQEALAR, 


D i 8 


ADF-412 


ADFI-4I2.1 


VALVYGQMNEPPGAR, 
IPVGPETLGR, 


0 V >332 
S ■ ED 318. 
<M ID 342 


ADF-4I3 


ADH-4I3 


liGADTSYDLEFTGR. 
TGAiVDs ?^ Gl ! « , ' 


< Hi 25 
SEE ID 329, 



PCI * <s >! 



Table IV 


AXNft? : -• 


AE , Am > V<« A $u ui ls\f m 


SI<Q lt>4 




\\ DS] \PIGF. 


Si:0 ID 59 


ADF-414 


ADPF414 


,\'W !l j \\ 


SPO PD 332 


ADF-415 


ADPI-415 


BIEABIQALR, 


E ) D 146 


ADF-416 


ADPI-416 


IDTR. 
> x A 1 'A iQQS > 
s I > A s \ » ' 


D 595, 
>f.i: iP USEU 
f.D A 


APF-417 


ADBI-417 


\ iGGYS^ 1 \GV(1 R 
VAiVYGQMNEPPGAR, 

JjVun v KjbAi.AA, uxL-l-uOviuv Uiv, 
* ,- i ( 1 

dead*, lot vp, 


SEQ i D 26, 
ASA' i.L> OoO, 

"i ! 0 LD 332. 
SEQ ID 3 IS. 
SBQ IP 225, 


ADF-418 


ADPI-418 


! s AIL) v \A \ 
EGAEVYH1 K 


SEQ ID 364, 
D417 


ADF-419 


ABFI-419 




SEQ IB 8, SEQ 


•i : > >a , k 


ADF-420 


A *PI 42* 




SEQ ID 5 .15 ' 




ADPI-421 


n))K.Qi VP UA 
YALYDAl\.bitk } 


S') 185, 
SEQ ID 555. 




ADPI-422 


\\n>£AA au: 


SEQ .1.1) 60 


ADP-423 


ADPI-423 


K A 

GLYDGPYCEVSVTPK, 
IVLEDGTLMVTBGSGR, 


MiQ JLL> -4/0, 

TTs £'*?'5 
V , ,,s 

if) 365 


ADF-424 




INVYmmTGGNYVPR, 

yltvaaVfr, 


SBQ ID 351, 
^ . A N >E 

C;:;~; ;T\ -J-l/C 
. Hi T?2 


ADF-425 


ADFF425 


t A\0AN\f: FETOR. 
VLS1GDGIA.R, 


s ) D32A 
Si t D«. 


ADF-426 


ADPM26.2 


-A v- * EEKVPsG 


SEQ ID 536 


ADF-426 


ADPE426.1 


! \YFGDY1 7 i.5.1 
ILGAD SVD 1 GR 
AVDSJ MMAk 


SEQ ID 135. 
SEQ ED 329, 
Si , 10 50 


ADF-427 


ADFJ-427 


h \ * t>\ ! ^ Gl 1 GR 
WP! L\ P • K 


S , [VE-E 
S Q ! ;>5-J 


ADF-428 i 


ADPE42S 


( i ■ ^E 1 t 1 1 0 VLLRs 


SEQ ID 437, 
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Table IV 




ADm 


* '? v ' 4 j ' , >s ices «f Trypiis 

!'<> 5' t Pt n id; v 


SEQ ID 








; ««,•'- 
' QO103 






. ■■ ■ D.; i b.i .s .bA.t.,hi.,-i\, 
VVTGMDVAASEFFR, 

1 ! J I £ l f 


ofcy ID oliU 
Hi s ! «, ID 
315 


ADF-430 


ADPI-430 


,Fi\G\iF McVTDVGYBR. 
N VYLS GGST M'FR, 


t ni'127 

C 1 "4 


ADF-431 


ADH-431 


VWDYBTGDFER, BWIPRPPHK, 


SFQID714 
^ • ,0 183 


ADF-432 


ADPF432 




SEQ HO 197, 


ADP-433 


ADPI-433 


t H *Y1 >\ \E5R, D\ INK'S HY^NYK, 


SEQ ID 197* 
SEQ ID I 12 


ADF-434 


ADPI-434 


ivfleeasqqek:, flylgbdr* 

VKPrVTPK, 


SI Q ID 363, 
SEQ ID 212, 


ADF-435 


ADFI-435 


■s YGAQTVR, IBYDTFGELK, 
imMOGTAVGTGLNTR, 


N « l\ 

SEO ID 509, 
K •» WO 


ADF-436 


ADFE436 


SH LI 1 DEQQR, 

-y\i \ nsr. 


SEQ ID 379, 
v f » j.j , 


ADF-43? 


ADPl-437 


LADVYQAELR, ALAAELNOLR, iSEQ ID 388, 
K.U SI BEEIJt ISEQID30, 
! SEO ID 378 


ADF-43S 


ADPF43S 


1JLI -\FGR. 


MOID 258, 
» ~5.\ 
Of) 522 


, j ;( 


s\s.jr.t — tjy 


hA'C VLVR, YEEIDNAPEERj, 


SEQ ID a. 
- 4> *~22 


\DS -44t» 


ADFI-44Q.1 


GYSFTTIAER, 


* C ID 283 


ADF-440 


ADPF440.2 


BAASYQBALAR, 


s < ID"f&. 
SEQ ID 30, 

D ns 


ADF-441 


ADPI-44J 


afgfahiagi.dk, 

tyloaj 1 *r. ldi leelltnnr, 


- i > «4 
SEQ n 658, 
S ED 395, 
Si Q I'D 489 
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(Table fV 



' Ai 

'<\Gr U2 






•?1 Q ?D 


ADPi-442 


I. AD V Y Q AELR/K < SEEEEIE , 


sa> agar 

SEQ I'D 






AT .\ APT \r ( -J p 


- . ! !inA 
-•• •• ■■ ■ 


APT • 444 


AW444 


DIVBAHYKj SBYFEPR, 




ADF44S 


ADPI-44S 


VLTPELY AELR, ■ 
tAWALSSL.DGDi.AGR, 


q nrr 

SEQ ID 690, 
G : ID392 


A f"V'7 ■! .'i K 

AS-A—No 


AOF.i~4 i *(3 


QVYMSLPQGBK, 


-« ' s nx 7?" 

,\ ) > >A 
SEQ ID 376, 

OC-V _U 5 '0 


ADF-447 


ADH-447.1 


BFTR, 

per CC Af» ATVCMfYJ ft T3f TXp 

JsSi_.cs _>AyAU_.' x ■-; y.L-A_r-.i..L>i\, 


" 5 AG 

CPA rr. 


ADF-447 


APK-447.2 


! V, '< , > ! * A 

KI SEEEEIE I \ \SY }I VI \A 


SFOID "AV 
SEQ D 30, 

SEO ID 118 


At>F*448 


ADFI-44S 


X YPPS \EYPDLR, 
SFLIWYNEEDRTR, SGYFPER, 


SEQ 3D 480, 
SEQ ID f 
St >A)5h9 








SEQ ID 30 


AUr-45U 




Av*r AO:UU AI ii- 

S YE L ?D GQ Y" 1 Tl GNBR, 

; ,si j s i \v 1 . 


OC\> s.U .i 1 , 

• : ? JUE 
Sty Ii.' ..<: .■ 


ADF-450 


ADPI-45G 2 


I ADVYQA \ \QLR 
Kt V, , : EAASVQBALAR, 
twit \ rvrvi \T\m 


SEQ IB 388, 
SFQ ID SO 

S - Q D 118, 

hW ID 103' 


ADF-451 


ABFI-451 


EBEGPFVTTVLTR, AHGFTFTE, 


^ • G4Ei 
S QsS>25 


A.DE-452 


ADP1-452 


AGQWLEBLGMIK, LYSLGNGR, 


i • EE 
SD 1 1 


ADF-4S3 


ADPM53 


SMI..E\'1\GTMENGIVR, 
DLMVGDBASBIit, 
< ^ 


51 , 5 roooo. 
SEQ ID 97, ' 
■ D28'2 


01 M 


ADFM54 


LQFPLPTAQK, 
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Table IV 








ATO»t* 


* tMi > Veid i>! |«> ^ < > ft t r\ p 
Oigesl Peptides 


SEQ Il> # 


XQD455 

..-\_i..<i — K.>0 


ADPI-455 




SI Q ID 131 

, i ; ■> |4§_ 

* [D55-A 
'D ■ : 


ADPI-4S6 


imnvv^ ( , loin 

AVFVDLIPTVIDHVR^ 




ADF1-457 
AIM-45S 


FHQLDIDDLQSIR, 

GQAAVQQLQAEQLSPR, 

LFSGDWLTAR, 

sb \YGV1K. 
yVHVSSIMSVR, 


S < 1 > FD, 

s OFF- 
SEQ ID 711 


ABF-458 


edd udp oi hpj on«Gk 

AVFVDLEPTVIDEVR, 


FP\ JD 148, 

, i fa-: 




mn~m 


LTFDTrFSPNfGK. 


SEQId 545 
SEQ ID 49, 
> I "> \\ 


AT* 460 




" ■ GFISR, APSWFDTGLSEMR, 
HFSPBELK, 


ADP-461 


ADPJ-40] 


KGDIFLVR, EVDI6IFDATGR, 


/« J ) 
! > 17$ 


'ADF-462 


A.DPI-462 


! < V^D^F S F S 11 DK 


E5 352. 
S FQ ! 0 605 


ABF-463 


ADP1-463 


jv \ Ol S.< , , 1 

SSASFSTTAVSAJR, 


SEQ ID 352. 
m\> ! ><D\ 
\ ' H>06 


ADF-464 


ADFI-464 


! ' ! \' U 


\ Of >31F 
SFQ ID 183 




ADPF46S 


AFPEHLYQR, ITMLYPK, 


S i'Fi ID i 9, 
Si i > ID 311 


ADF-466 


ADPI-466,1 


! "M\ j ,10 
.;■■>.!..■ J. OVJ.t. f. XJj&JX. LAv^vjK, 


D414 


ADF-466 


A.DPI-466.2 


DiD>\<< ^ VJ Nf> * 

IDAMHOVYOPYVJC, 


< D K.F 
, • )9 MQ 
ID 304 


VDF-46? 


ADW-467 


EY^ »GP\^;x ^ UPs 


SEQ ID 267 


ADF-468 


ABPI-468 


, YFK, 
ISVGSDSDLVIWDPDAVK, 


> ;g^:d', 

SEQ ID 311. 
H D *W 


\ » , >> 


DM * - : 


FAEAFEAIFR, FFVINDAAIIUF 


-IDF) 1 i . 
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Table H/ 




U>PI# 


Digest Peptides 












>, . 


ADPI-469,1 


> 5" ■ ' V2EE x \,WQAAR. 

jqisi a r ; m; < 
ldvtsvedyk; 


1 1 - 30E 

sE< DSiX 
N tp 400 


ADF470 


ADPI-470 


If \ G< ; fl7AI£QDLFR, 


v.Q fD 167, 
>i QGM50 


jADF-471 


A DP3 471 JIQDWYDK, MTLDDFR, 


SEQ ?r» 344, 
' 1 > 503 


ADF-472 






ADF-473 




ISEQTYQLSR, SQLUEDR, 


SEO ID 352, 
SEO 3B 60S 


ADF-474 


ADPF474 


f ■' ' < , g ■ f Mi \sj)i " * t, : o 

LDJDSFPl'TAR, |SEQ ID 623, 
iSEO ID 396 


ADF-475 
ADF-476" 


ADF.F475 


FQLLEGPPESMGR, 


' > > Ell 
> > > 11)219 




DMDTIEDK. SQUIUM* 


>£; 03 89. 
i , 


4 TiV -4."?" 


ADPI-477 


EPVVTLEGHTK, 


v 0 172 1 
S QVD< \ 


a \ jf , 4 


ADPI-47S.1 


■■ I bDGTEi-G H i >GR. VFNLYPR, 
MV1PGGIDVRTR, 


1 >' ) 503 
SEQ ID 365, ! 
SBQ ID 672, 
GD505 


ADF--47S 


ADPI-47&2 


iavgsdaolviwdpdsvk:, 

1 ED EHVT1 SGR, VFNLYER, 
MVIPGGIDVFITR, 


> t - 

SEQ ID 365, 
SEQ ID 672, 
■■..< • > >')5 


ADF-479 


ADP1-479 


ELBEETKWNR, EFLSBLQR, 


: j n *4, 
SEQ ID 136 


ADF-4EG 
ADF-481 


ABPI-4S0 


HIDTMLR ^ \ L lf v ? Mlb 1 
iSEQ ID 62 ! 


ABPI-4M 


SKPR 
YGDLANWMXPGIC 


Gin r 

E:,vE>S5, j 
SEQ ID 230, | 
G [D 725 


ADF-4S2 


ABPF482 


EIEEVMIGEDEE G ATQ Q.OEOE \ IE 


>E< D42( 



PCI * <s >! 



1 

liable W 


U>PI \nun» \-, h\ \- uv, =.f I »v } «te |5sf:":Q ID - J ? 

Oii;tM I < it* (1* - 




ABPX-ill 


! sSBQ ID 236 


HA1 U\DDi ISBQ ID 284, 
ilLGADTSVDLEBTGR, iSEQ ID 329, 
TGAXVDVFVGEEiXGR, ISEQ ID 63 L 
\i ^GD<, \R (;1 M xt SNh 1 K, St"ii!KW, 
AVDSLVHGR, ISEQ 2D 635, 
iSEQID 59 


ABFF485 


ILGADTSVDLEETGR, 

TGArVDWV0BEXI,GR, 

AVDSLVPIGR. 

ELEHA YYEQIC SVFf QT SYA1B 


SEQ ID 329, 
SEQ ; i ) 63 1 , ! 
SEQ1D59 
SBQlRlSx 
^ * ! 619 


MAAMMQIR, LADVYQAELR, 


SEQ ID 3% 
sr Q i'D ss 

SEQ ID Y?E ' 
- * D 338 


|ADF-4S8" 


ADPE487 
ADPF48?"" 


RIPLAEWESR, 2FLAEWESi, 


IXQYEDAGGXFR, FYFENLWSR, 

: \r\ <>\i \ r » \*> s \qi k 

KIESLBE12R, BAASYQEALAR, 
MELYTEVTR, DEGTESQIF1SR, 


< U) >'*», 

1 , 1«) 


|Al>F-489 


AM489 
ADPX-490 


SEQ ID 388, 
SEQ ID 30, 
SEQ ID 378, 
SfQlBHS ! 
SEQ ID 494, "1 
! 


;ADF-49l 


ADPE49.1 . 


EAASYQEALAR. |SEQ ID 118 i 


ADF-4.92 

IDF493- 

AdI^M 

I ! 

! ] 


A»492 jABTLGEI^iER, OLAPEQPVTLR, 

ADPI-493E \G hi )x pr 

ISYBLFDGQVrnGHER, 

Igysftttaer, qeybesgpsivhr, 


SEQ "ED 10, i 
SPQU) 333 : 

n < > i 

Si Q ID 283, ! 

r > 549 
SEQ ID 30, ! 
SEQ ID 29b. \ 

$ > \ 

SEQ ID US I 
- < 'D 03 I 


Wf-493,2 
ADPF4i?^ 


AEAABEYQLR, HLQEYQDL.LNVK. 

i : SB , vSYQI I *R 
DNLAQDLATVR,. 


ADF-494 ; 

ElBAvT 




; [Di; 

>H D722 1 


, >r > j?\i>i » . * * .}< di>e 
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Table IV 




A DPI?? 


13 iU0 S It i\ S 4 t V OU 
> • > .../. •< > <■ : : '• .* * ••• v - ■ ; 


<. < s j ?> • 








SEQ ID 48! 


: ' 




o\j i l xJX:.-x\, K 5 v« 1.,.; xv: vv iYcix, 

IPTPVIHTK, 


S i. i'D 2SI 

SEQ ID 350* ~ 


ADF-497 


ADP.F497 


ISAEGGEQVER. \f \ l\ Q\"HR. 


ADF-498 




LYPEGLAQLAR. 
LMGAGSN) GDK 


- • 


Am-499 


ADPI-499 










V.riNi.. j rK, us st i - : - J ■■' Lvj i INu J bt-K. 


fi!';;"i rr\ (Sit 

S.BQGD 102 






' i . , i ^ s > , S'.'V:'! i 

t \! > it \' V;< - i >vY.bFl K, 

DIYQFVFFR, LLDGDBGFLR, 




ADF-502 


ADPFS02 


YFVEAGAMAVR. 
Y.TNEM iVNTDELGR, 

a pqxrp .\ nw^PP pat A f <\ pp .\ o 


- ' 'O 724, 
N: O H)729, 
SBQ 1.U 17. 
SEQ ID 173 






!_..(..: \X, i i [X, iVXi3 \ > » !-..»., 


Oi->y ILJ 

D50.1 


ADF-504 


ADPI-504 


i LNLYPR. ViS\ IWER, 


ED 442, 

t ' s.ij -'U 


\ !">■"'. m's^ 


V J)!^ •> w 


i ■ 


1 . u > - - * 


ABF-506 


ARPI-506 


EDGCXifWWYNR, qbgsybfgr. 
DNDGWLTSDPR, 


SPG SB 127, 
SEQ IB 547. 
Si (1 ID 101 


ji .-;,) ; 


ADP' m}? 




iJC-y ii.' iM-O* 

- ID 463 


VPS < 


ABPI-50S 


L< ' < X 1 , \ i 

K1ESIEEKIR, 


SI s fD 
SEQ ID 3G ' 
1 . y ID .?$ 




A.DPI-509 


ILVXDDTNHER. 


- D'GI 


ADF-510 


ADPI-510 


ALAAELNQLR, LADVYQAELR, 
KIESLEEEIR, EAASYQ! G \R, 


E D 30, 

m ; ti:ss„ 

S ■ ■ CD 378. 

; d n 8 




mnsn 


'Ml N >^"p f\H 
AEDGSVIDYELIDODAR, 


if - D i/, 
< UXGG 



p< t aim mim 



Table IV 




ABPI# 


Us , > i d S t| mu jf TrypC 


^ Q 1 D r 






SYSPY.DV1LESIR. 


V QID Y. 

N s.;.S <^ 


ADF-512 


ADPI-512 


ELVDDSINNVB, VFBVM1ATDR, 


< D 166 
n 0 7i> 


ADP-S13 


ADPI-51.3 


TATESFASDFILYR, LDIDSFFITAR, 


N - J ID 104, 
\ t A > 1 2 

i, UJ *?tV> 


ADP-514 


ADPI-514 


DIHXLFft QHVTBAFQFHF, 
TLGILGLGR, GGIVDEGALLR, 


s ( , ,A>>9, 
< > "~ 

! ) 044, 

- ID 252 


ADF-S15 


APFI-515 


MVFGFFDR, DI v.ISOLAYTMER, 
GFIGPGIDVPAFDMSTGER, 


X s'UYA 
i > 247 


ADF-SI6 


ADPM16 


GLVTBTSVtDFDBGlll, 
VVPGY6HAYLR, 


sir D264, 
- >' s i> A" 5 


ADF-517 


ADFi-517 


IP\H >Y ^ Y 4 1 \< >u: 

KiBSLEBEIR, 


\S . t>AVN 

SEQ [D30 s 


ADF-51S 


ADPD5I8 


GSFLVVTSQOK, 
lAVGSDADLVrWDPDSVK, 

IDs ui f , \K 
MVIPGGIDVPITR, 
FVT EDGTI H\ TEGSGR, 
DNFTLIPBGINGTEER, 


SEQ ID 276, 
SEQ ID 303, 

■ D 505, 

s ; 

si i in io2 


ADF-51.9 


ADP1-519 


flJLVDLEPGIMDSVR, 

\ i A v > * A 


SEQ ID 2A 
b by ID 


ADP-520 


ADW20 


LMQ' VAf R YW\Y\ P "N 
MVYYNEATGGKj 


SBQ Id 351. 
SEQ ID 64, 

a ; \ 


ADF-52I 


ADFI-521 


ALAAELNQjLR> KIESLEEE1R, 
LBAENNLAAYR, EA AS Y QE ALAR, 


SEQ ID 30, 
M ,!HY-A 
SEQ ID 40 L 
SEQ ID ilS 


VDl 522 


ADPI-522 




1 D 146 


ADF-523 


A.DPI-523 




r 316, 
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Table IV 


ADF4 


Aim* 


\mi h.) \ i m <. « su n v ! FrypUs 
IMg^t Peptides 


* }Wft 








SEQ ID 453 


ADFA24 


ADPI-524 


^\VU L • , \L.\ABLKQLXl f 
KIESF'EESIRj 


s: iH. AS, 

EQ ID 1 
A ' j 


ADF-525 


ADP>'-S2.S 


\f \ \ . \< SHEIR f 
EAABYQBAXAR, 


-a; haa, 

AQ H> 378, 

A\;n> m 


UDFA26 


ADPI-526.1 


KLVI1EGELER, IQEVBBELDE, 


SEQID38E 
SEQ ID 345 


ADF-526 


ADPI-526.2 


L \ >VYQAI ( A y YAE NQLR, 
OBSEEEEIR, 


, >:>3ss, 

SEQ ID 30, 
SEQ ID vvn 


AOF-527 


ADPI-527 


FEDEKFILK, 

\ NPT\ 3 DI A Di 1 PI GR 

EPGFMCOGGDFTR, 

EGMNFv EAMER, VSPELFADK, 


BO ID 196, 
! 1 i <> 
AO A - ^ 
- • ED 141, 
SEQ ID 699 


ADFA2S 


ADPl-S2> 


GVVDSEDLPLN3SR, 


^ AO 


ADF-529 


ADPI-529 


V C n a w,i yw\ ^\g\ ,3 


> ^ '40, 
SEQ ID 394 


ADF-530 


ADPI-533J 


AILVDLEPGTMDSVR, 

' .1 IAMFR, LAVNMVFFPR, 


SEQ ID 29, 
SEQ ID 3 5 L 
Si:< f J ^ 


ADF-530 


ADPI-530.2 


i \D\ S 0 \* J F \ \ vi ! \iV H 

EAASYQEALAR, 


SEQ ID 388, 
SEQ ID M 
AO n • S A 


ADF-531 


ADPI--531 


VmGEVQR, ELWTQLGYDTR, 
GGTPSAFDR. 


SEQ ID 700, 
Si ■ D AS 
D 755 




ADPI-532 


i.)FV QFA vv.«xDV UUt, 
1 S ADPlAA " DTPSPP1TAJR. 


SEQ D 104. 
1 'I > 623 

s aac 


APF-S33 




MGMBVAASEFYR. 


SEQ ID 364 


ADIAA4 


A»534 


\>AMH A NML, . A4 GNGR, 


0' i'D 23, 
Ai ID > 


ADF-535 


ADPI-535 


GDYPLEAVR, 
DPVOKAWAF JVDJ R. 


SEQ ID 240 ; 
A - 4 ) 1 04 


ADF-536 


ADPT-536 


YTLNPEAAQK, LLASDAGLY'R, 


, A "A 
Q ID 433 



p< i aim mim 















\s >«< V id uqiunce*- t " \ ut c 

Dig*. 5 | !! P\S 


;i q # 


jAOF-537 


ADPI-537 


L ■ J 1 ! s , 

- 1 s ' BEHL 


. 0 378 


IADF-538 


ADFT538 


^ j ; ; ; ! ' i 'R jPASFIER* 


D 6 84 
$EQH> 191 


ADF-53S 


AOPI-539 


- ^ U. KIESLEEBIR, 
EAASTQEALAR, 


I \< S) -88, 
SEQ IB 378, 
10 lit 




ADP1-S40 


I0AABYQPTEQD1LR, 


f 314 


ADF-54.1 


ADP1-S41 "* 


ISfBQDAYAINSYTR, 
A C> N \iu ,r.(hi - 


Bi ID 512. 
10 KM 


A0F-542 


ADPi-542 


WiH ';>! M ■> . ^ 




ABE-543 


ADPi-543 


• * -\TGK, 
WTBYOLTPT EK, 


SEQIB4iS£ 
SEQ ID 718 


ADF -544 




ap S < Q 5 VLR, 
DYAYSTYPVADGLHIX 
DENATLDGGDW^TGR, 


SEQ ID 35" 1 
,O0 IS 1 

s3 r < 


aW~545~ 


A.DPI-345 


TTPSYVAFTDTER, Til > W01 i k 


C :-'7;D199 


jADF-Sde 




SEQ IP 553 




ADPI-547.2 




0 - 


ADF-547 


ADPI-347,3 imilddfr. 


SEQ ID 503 | 


ADF-547 
AXiSi^ 


ADH-547.1 jFPGQL^AlSQl, ISE^T^tMFB., 
ADPF54S •> - I SQLR, 


SEQ ID 217, i 

on 0 

<: i r 


ADF-548 


A»54S4 


1 10V : srGK. 
WTEYGOTTEiL 
> ' i t- 


Si 01 >4t* 
> > ID 718. j 
» 0 '^3 ! 


ADF-549 ! 


ADFI-549 


J ! 0 d 


1 679, 1 

) :m 



1ho-><. skillet will deseripti a 

5 feat a given ADPI can be described according to the data provided for that ADPI in 
Table IV or V. The ADPI is a protein comprising a peptide sequeace described for 

x\U\ If T'v K 1 <0 ^ Hi! } |U Ol , I |K * I ,,f { , p > K k 
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sequences described for that ADPI) and has a pi of about the value stated for that 
ADPI (preferably within about 10%, .mere : pief«abiy wMan about 5% still more 
preferably wiihm about 1% of the stated value) and has aMW of about the value 
stated tor that ADPI {preferably within about 10%, more preferably within about 5%, 
5 sti 1 m< h prefes to ymthh ibout 1 t>oi tin stated vah e) 

1 one e bodimcn >ram i s bom on rain gi oi ' 
for quantitative detection of one or more of the following ADPIs: ADPI-1, ADPI-3,1, 
ADPI-3.2, ADPI-3,3, ADP1-5.3, ADPI-6, ADPX-8, ADPMO, ADPH 1, 

ADPM2J, ADPH2.2, .ADPI-13, ADPi-15, ADPI-16, ADPI-22, APPI-23, ADPI-24, 

10 ADPI-25.3, ADPI-25.2, ADPI-26, ADPI-27, ADPI-29, ADPI-3 1, ADPI-33.1, ADPI- 
35, AD.PI-37, A0PI-39, ADPI-4I, ADPI-42, ADPI-54, ADPI-56, ADPI-61, ADP1-62, 
ADP1-66, ADPI-67, ADP1-68, ADPI-7Q, ADP.I-72, ADPI-77, ADPI-?S;2 5 ADPI-7S.3, 
A0PI-79, ADPI-8L2, ADM-82, ADPI-S5, ADPI-87.L ADPI-88, ADPI-90, ADPIv 
91.1, ADM-9U, ADPI-92, ADPl-94, ADPI-95, ADPI-97, ADPI-98, ADPI-191, 

15 ADPI-I024, ADPI- 1 03, ADPI-105.2, ADPI-I05J., ABPX-107, AOPI-108, ADPI409, 
Af>m 1 U, ADPI-1 12, ADPI-1 i 3, ADPH 1 5, ADPI-1 17.1, ADPI-1 19, ADPI-1 20, 
ADPI-121, ADPH 24, ADPI- 125, ADPI-126, ADPI-1 26, ADPI-126, ADPI-1 27, 
ADPH 28, ADP1-129, ADPH 30, ADPI-1 31, ADPI-132, ADPI- 133, ADPI-1 38, 
ADPH 39, ADPI- 140, ADPH41, ADPI- 1 42.2, ADPI- 142.1, ADPI-1 43.1, ADPI- 

20 143.2, ADPI- 144, ADPI-14&2, ADPH46.1, ADPH48, ADPM49J, ADPM50, 

ADPI-I51.2, ADPI-15LI, ADPH.52, ADPI- 1 53. 1 , ADPI- 1 53.2, ADPI- 1.53,3, ADPI- 
154, ADPM55, ADPI-150.2, ADPH56.I, ADPI-1 57, ADPI- 1.59.1, ADPM59..2, 
ADPI- 160, ADPM62.2, ADPI-1 62.3, ADPI-162.1, ADM- 163, ADPI-165, ADPH 72, 
ADPH 73.1, ADPH 73 .2, ADPH 75,2, ADPI-1 75,1, ADPI- 176, ADPI-1 82, ADPI- 

25 183, AIM- 188,1, ADPI-1 89,2, ADPH9I, ADPH93, ADPI-1 94,2, ADPI-1 96,2, 

ADPI-.1 96.3, ADPI- 196.1, A.DPI-196.4, ADP1-202, ADP1-204, ADPI-20S, ADPI -209, 
ADPI-216, ADPI-217, ADPI-220, AOPI-223, ADPI-228, ADPI-229, ADPI-230J , 
ADPI-230.2, ADPI-232,1, ADPI-232,2, ADPI-236.2, ADP1-236.3, ADPI-237.2, 
ADPI-23Z1, ADPI-240, ADPI-243, ADPI-245, ABPI-250, ADPI-251, ADPI-252.1, 



WO 02/4676- 
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ADP1-252.2, ADPI-253, ADPT-2 ' f-255 ! I-2 DPP2S7.K ADH-257.2, 
ADPi-258, ADP1 -259,1, ADPI-2S9.2, ADH-260, ADPI-261, ADPI-262, ADFI-263, 
ADP1-264, ADPI-265, ADPI-266, ADPI-267, ADPI-2(S8.L ADPI-268.2, ADPI-269, 
ABFI-270, ADPI--27L ADPI-272, ADPI-273, ADPI-274 5 ADP1-275, ADPI-276, 
ADPI-277, ADPt-278. j , ADP1~278<2, AHPI-27SU* ADFX-279.2, ADPI-280, ADPI- 
281, ADPP282, ABPI-283, ADPI-284, ADPI-2S5, ADP1-286, ABPI~28? S ADPI-288, 
ADPD289, ADP!~290> ABPK291, ADPJ-292, ABPl-293, ADFI-294, ADM-295, 
ADFI-296, ADPI-297, ABPI-29S, ADPT-299, ADPt-300, ADPX-30U ADPI-302, 
ADPI-303, ADH-304, ADP1-305, APPI-306, ADPX-307.1 , ADPi-307.2, ADPI-3G8, 
ADH-309, ADPI-3U, ADPI-312, ABPI-313, ADPI-3I4, ADPI-315, ADPX-316,1, 
ADPI-316.2, ADPI-317, ABPX-318, ADPi~3i9 s ADPI-320.U ADPI-320.2, ADPX-321, 
ADPI-322, ADPI-323, ADPX-324, ADH-32S, ADPI-326, ADPX-327, ADPI-328, 
ADPI-329, ADH-330, ADPI-331, ADPI-332, ABPX-333.I, ADPI-333.2, ADP1-334, 
ADPI-335, ADPI-336, ADH-337, ADPl-338, ADFI-339, ABPX-340, AOPX-34}., 
ABPI-342, ABPI-343, ADH-344, ADPl-345, ADPI-346, ABPI-347, ADPI-348, 
ADPI-349, ADPR5D, ADPI-35 1 , APPl-352, ADPI-3 5 3 , ADPI-354, ADPI-355, 
ADPI-354 ABPt-357, ADPI-35S, AOPX-3S9, ABPI-360, ADPX-361, ADFI-362, 
A.D.PI-363, ADFM64, AJDPI-365.1 1 ADPX-365.2, ADPI-366, ADPI-367. 1 5 A DPI- . 
367.2, AX9PI-368.1, ADPI-360, ABPi-3<$94> ADPX-3m2, ADFM7Q, ADPI-371, 
ADPI-372, ADPI-373, ADPI-374, ADP1-375, ADPI-376, ADP1-377, ADPX-378 } 
ADPI-379, ADPI-380, ADPI-3SI, ADFM82, ADPI-383, ADPI-384, ADH-3S6, 
ADH-387, ADH-388, ADFi-389, ADPJ-390, ADPI-391, ADPf-392, ADPX-393, 
ADPX-394, ADPX-395, ADPX-396, ADPI-397, ADPX-398, ADPI-399.1, ADPl-399,2, 
ADPX-40G, ABP!-40i,ADPl-4O2, ABPI-403, ADPI-404.1, ADPI-404.2, ADPI-405, 
ADPX-406, ADPI-407, ADPI-498, ADPI-409, ADPI-41 0, ADPI-41 1, ADPI-412. .1 , 
ADPI-412,2, ADPI-41 3, ADPI-414, ADPI-415, ADPI-41.6, ADH-4J7, ADPI-41 8, 
ADPI-41 9, ADPI-420, A0PX-421, ADFM22, ADH-423, ADPI-424, ADP.I-425, 
ADPI-426.1, ADPI-426.2, ADPX-427, ADP3-428, ADPI-429, ADPI-430, ADP1-431, 
ADPI-432, ADPM33, ADPX-434, ADPI-435, ADPI-435, ADPl-436, ADPI-437, 
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KD$\ 138 VOPf m KDV W.\ )\ 44* lADVi A \.DP.M42, ADFI-443, 
ADPI-444, ADH-445, ADPI-446, ADPI-447.1, ABPI~447.2 f ABPI-448, ADFI-449, 
ABPI-450.I, ABPI-4S0.2, ADFM51, ADFI-452, ADPMS3, ADPI-454, ADPI-455* 
ADP1-456, ADH-457, ADPI-458, ABPT-4S9, ABPI-460, ADPI-46L ADPI-462, 
5 ADPX-463, ADPI-464, ADH-465, AOPI-466U, ADPI--4&6.2, ADPl-467, ADH-468, 
ADPI-469J, ABPi-469.2, ADPI-470. ABPI-471, ADPI-472, ADPI-473, ADPI-474, 
ABPl-475, ADPI-476, ADPM77, ADP1-478J, ABPI-478,2, ADPI-479, ADPI-480, 
ADPI-481, AJDPI-482, ADPM83, ADPMS4, ADPI-485, ADPI-486, ABPX-487, 
ADPI-4SS, ADPI-489, ADPX-490 5 ADPI-49 1 , ABPi-492, ADPI-493 J 5 ADPI-493.2, 
10 ADPI-494, ADPI-495, ADPI-496, ADPI497, ADH-498, ADPI-499, ADPI-500, 
. ABPI-50L ABP1-S02, ADPI-503, ADH-504, ADPX-505, ABPI-506, ADPI-507, 
ADPI-508, AJDPI-509, ADPI-51 0 ? ADPI-51L ADPX-5 1 2> ADPI-5 13, ADPI-5 14, 
AJDPI-51 5 , ADPI-5 16, ADPI-5 J 7, ADH-S IS, ADPI-519, ADPI-52Q, ADPI-52 1 , 
ADPt-522, A0P|-523 5 ABPI-524, A0PI-525, ADP1-S26J, ADPX-526,2, ADPI-527, 
15 ADPM28, ADPX-529, ADPI-530/i , ABPI-530.2, ADPI-531, ADH-532, ADPI-533, 
ADH-534, ABPI-535, ADPI-536, ADPI-537, ADPI-538, ADP1-539, ADPX-540, 
ADPI-541 > ABPJ-542, ADH-543, ABPl~S44 s ADPI-545> ADPI-546, ADPi-547.1, 
ADH-547.2, ADPi-547.3, ADPI-54S J t ADPI-548.2, ADPI-549 or any suitable 
o^> o ! s „ <. *\DPlorADPIs (or any 

20 v < - < . brain region of the subj< 

relative to brain tissue from tbe same region in a subject or subjects fees fkata 

■>< case i < \c? 'oir-l sample or a pre\ i ou^l y deterrrrmea n fo once rasge) 
indicates' the presence of Alzheimer's disease, 

fa yet a farther embodiment, tgffita'&sue trora a subject h analyzed for 
25 <p.armtaiive detection of one or more ADPIs and one or more previous)? known 
bioro rkers of Mzh disease. It s ' odiment, the 

tbundance ofeaeh AI>] Lknowt j trker relative to a contro or eference range 
indicates whether a subject has Alzheimer's disease. 

i > 1 > t x f, H i» < < , i V. < 
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detection of one or more of the following ADPIs: ADPi-1, ADPI-6, ADPI-8, ADPi-9, 
ADPMO, .ADPI- 16. ADPI-26, ADPI-27, ADPI-31, ADPI-67, ADPI-77, ADFI-82, 
ADPP90, ADPI-98, ADPX-l 1% ADPI-1 20, ADPI-124, ADPX430 S ADPX432, ADPI- 
148, ADM~I5CI ADPI-1 52, AQPI-1 59. J , ADPi-159.2, ADPI-162,2, ADPM623, 
5 ADPI-162.L ADPH63, ADPI-204, ADPI-237.2, ADPI-237.1, ADPP268.L ADPI- 
268/2, ADPI-270, ADPI-271, ABPI-275, ADPI-284, ADP.T-294, ABPI-297, ADP1- 
318, ADPI-328, ADP1-33S, ADPI-346, ADPI-3S2, ADP1-384, A0PM1 1, ADPI-413, 
ADPI-419, ADPI-427, ABPX-443, ADPI-450J, ADPI-4S0.2, ADPI-452, ADPI-456, 
ADPI-458, ADPX-491, ADPI-507, ADPI-510 or any suitable combination of them, 
10 vherein m ait b odance of the ADPI or ADPIs (or my-fffitsMis 6p®lfoiflatio» of 
\ i " the brain tissue from any region of the brain of ihe subject relative » o t > 
tissue ftom a subject or subjects free from AM&hner's disease (e,y., a control sample 
or a previously determined reference range) indicates the presence of Alzheimer's 
disease. 

IS In yei. a further embodiment, brain tisane from a subject is analyzed .for 

quantitative detection of one or more ADPIs and one or snore previously known 
hi markets of Alzheiu? ii i cc rdaer mihihi > t flit 

abundance of each ADPI and known, biomarte relative to a control omference range 
hwi <' n i i^i >' >nraer's disease. 

20 in one embodiment, brain tissue from a subject is analyzed for quantitative 

detection of one or more of the following ADPIs: APPM, ADPX-6, ADPI-8, ADPI-9, 
ADPMO, ADPI-12J, ADPI42.2, ADPI-23, ADPI-25.3, ADPI-25;2 } ADPI-26, ADPI- 
27, ADPX-29, ADPI-3I , ADPI-67, ADPX-77, ADPI-7.9, ADPI-85, ADPI-90, ADPI- 
91.1., ADPI-91 .2, ADPI- 102.1, ADPI-103, ADPI- 1 19, ADPM20, ADPM21, ADPI- 

25 124, ADPI- 132, ADPI442.2, ADPI442.1, , ADP1-I44, ADPI- 148, ADPX-149,1, 

ADPX4S0, ADP1451.2, ADPI-ISU, ADPI452, A.DP14S4, ADPI455, ADPI-3S7, 
ADPI-159.I, ADPM59.2, ADPMfiO, ADPI46Z2, ADPI-162.3., ADPI- 162.1, ABPI- 
163, ADPX465, ADPM734, ADPI-1 73,2, ABPI-175.2, ADPI475.1, ADPI- 176, 
ADPI493, ADPX-202, ADPI-204, ABPI-250, ADPI-25X, ADPI-260, ADPT-262, 
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mm it 1 > 1 o, adpi-271, adv%: n, sm\ 275, mm im, adfi-2§2, 

ADPT-2S3, ADPI-286, ADP1-2SS, ADPI-295, ADPI-300, ADP1-302, ADPI-304, 
ADPX-319, ADP1-32L ADPI-331, ADPX-335, ADPE336, ADPX-337, ADPI-355, 
ADP1-364, ADPI-366, ADPI-367.1, ADPX-367.2, Mm*mX ADPX-368.2, ADPX- 
5 373, ABPX-375, ADPT376, ADPI-38L ADPI-387, ADPI-390, ADPX-399. ! , ADPI- 
399.2, ADPI-400, ADH-403, ABPX-404.1, ADPX404.2, ADP1-405, ADPI-410, 
ADPI-41 2.1, ADPI-412.2, ADH-414, ADFI-415, ADFI-419, AXM-423, ADPI-429, 
ADFT434, ADPX-437, ADPI-442, A0PX-443, ADPI-444, ADPJ-446, ADPI-452, 
ADPI-456, ADM-469.1, ADPI-469.2, ADPI-47J, ADP1-472. ABPX-478.L ADPI- 

10 478.2, ADPT4S5, ADPl-491, ADPX-493.1 5 ADP1-493.2, ADPT495, ADPI-5Q4, 
ADH-505, ADPI-510, ADP1-51 1, ADP1--514, AM-518, ADPI-524, ADPI-527, 
. ADP.l-535 or my suitable combination of them, wherein an alleged abtmdaacs of the 
ADPX or ADPIs (or my suitable combination of them) in the brain tissue from the 
subject relative to brain tissue from- a subject or subjects free from AMeimet*s disease 

1 5 (e.g. . a control sample or a previously determined reference range) is an early indicator 
for the presence of Alzheimer's disease. 

in yet; ftirtb r embodim* > 1 ssue from m , is analyzed 1b 
>ai it,m oaJu >en > \ n ^ . i o t t , i fs 1 lovii 

biomarkers of Alzheimer's disease, in accordance with this embodiment, the - 

20 abundance of each ADPX and known biomarker relative to a control or reference .range 
indicates whether a subject has Alzheimer's disease. 

Preferably, the abundance of a ADPI is normalized to as Expression Reference 
Protein Isoform (1RPX). ERPIs can be identified by partial amino add sequence 
characterization of ERFs. which are described above, and which may be accomplished 

25 using e.g.. the methods and apparatus of the Preferred Technology. The partial amino 
add sequences of ERPIs are presented in Table VI 
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Table V. Emission Reference Protein Isofo.rB.is 



' . ok V 
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vJintt 


Vcul Nentsi sm »1 1 s >-pm 


SFOH>* 
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BRF-10 


ERFI-10 


V H 'M >H , vY| \' PHQPIEN1 

- \ ^ s n TSR, 


^ i rn ""^ 

v , fD22 ; SFQ 
ID 386, SFQ ID 
[617 


ERF-l 1 


BRPI-I I 


HVGDLGHVTAD^ 


ISEGID298, 

JSEQID 


ERF 0.2 


ERPI02 




, OD447 


ERF43 


BRPI--13 


nrsv \i ! - k 


i 1 iv; 


ERF04 


E RPR I 4 


FASEIAGVDDLG TTGR 

, w\i\f n vfpyxr 

DFYMTDSISR, VAVTPFGLAJt> 


> .iM9G. ~" 
j$EQ 3D 405, 
I SFQ ID 195, 

SBQE) 82. SFQ 
jib 662 




ERPI-i 5 


FMQASEDLLIC, GDFCIQVGR, 


ISEQ ID 213, 
si ^(0 237 


EKF-2 


BRPI-2 


[ FIFO I A, 5 S QG U 1 SY> i K 


ISEQE3 616 


BRF-3 


ERJM 


qspydidthtait. widgtyr," 
imfdpr> 


SFO ID 254, 
SEQ ID 574 






M.PFWMEEIV r PQIK^ 
DAGYEFD1CPTSVQK, 


IP 70 


erfys 


ERPi-5.f 


ytmgdafdydrV 


jjBqW743 


ERF- 5 


ERFI-5.2 


\ o o \ i k,o i 


SFO 10 4 




Blip 


n < \ 0 Y i K 

VTNGAFTGEISPGMXRO 
U \M * S-0 : 


) 326, 
iSEQ ID 702, 
SEQ ID 710 


ERF-7 


ERFI-7 


: AY"; CPDASLEDAK, DGLlLTSl, 


SEQID 113, 
ISEQ ID 84 


■ 




EBWTVETWQEGSLK, 

MTXADQGQSWEF 

AFLAS.FEYVHLPTNGNGK, 

ASCLYGQLPK, 

FQDF4F I YQSKHLIL 

FPYTWYFPVR, 


i sod off 

ISEQ ID 493, 
[SEQ ID IS, SEQ 
I'D OF SEQ ID 
1218, SEQID 
1,542 


ERF-?" 


ERPI-9 


ATAWBGAFK, 


Si : iD^Y. 
ISEQID46S, 
iSFOIDFI 



PCI * <s >! 



As show*! above, the ADPIs described herein include previously unknown 
proteins or unknown variants of known ?n<\em& n& well as varh 
m o t't' u n \ ;n t Mi u o'vjs, > v 

5 tits cue h AD f 1 < i n 

corns t the lated ADPI; (b) s 5 ems rf 

a ADPh and (c) ami bodies - hat bind to said ADPI, to said fragments, or both to said 
ADH and to said fragments. As used herein, a ADPI is "isolated" when it is present m 
a preparation that is substantially free of other proteins, i.e., a preparation ra which 

10 less than 1 0% (particularly less than 5%, more particularly less than 1 %) of the total 
protein present is contaminating protein(s). Another protein is a protein or Protein 
Isoform havioi arent pi or MW fro hose of the c i ad ADPI, as 

determined by 2D electrophoresis. As used herein, a "significantly different" pi of 
MW is one thai permits the other protein to he resolved from the ADPI on 2D 

15 electrophoresis, performed according > » Reference Protocol. 

In one embodiment, an Isolated protein is provided, that comprises a peptide 
with She amino acid sequence identified in Table TV for a ADPI, said protein having a 
pi and M W wotrin 10% t r t . ; e ,mm 5%, more particularly iuin 1%) of the 
values identified in Table W for feat ADPI 

20 fhe ADPis of icin I.y ore 

any method known to those skilled < the art, including bin not limited to the Preferred 
Technology described herein, kinase assays, enzyme assays, binding assays aad other 
functional assays, immunoassays, and western blotting, in one embodiment, the 
ADPIs are separated on a 2-0 gel by virtue of their MWs arid pis and are visualized by 

25 vwno the gel. In on liroent, the ' I con dye aid 

imaged with a fluorescence scanner. Syoro Red (Molecular Probes, Inc., Eugene, 
Oregon) is a suitable dye tor this purpose. Alternative dyes are described in USSM 
09/412,168, filed October 5 1999 and neorporaied herein by efere ce in its entirety. 
Alternatively, ADPIs can be detected in an irnmonoassay. In one embodiment, 

30 an immunoassay is performed by contacting a sample with an anthADPi antibody 
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under conditions such thai mrniunospecifio binding can occur if die ADPI is present, 
and detecting or measuring the amount of any vamuad^>erafic b«i3mg by the 
ruVd> ,u u/Ktu oicwhe pn diumd \\ the s - ! < ^ ^h nques 
described herein; examples of such antibodies known in die art are set .forth, in Table 
5 VX. These antibodies shown in Table VI are already known to bind to the protein of 
which the ADPI is itself a family member. Particularly, the anti-ADPI antibody 
preferentially binds to the ADPI rather than to other Isoforms of the same protein, hi a 
particular embodiment, the anti-ABM antibody binds to the ADPI with at least 2~fbid 
greater affmfs rmm 1 • c C K t ^ - ' epatdcuLrly 

10 UvMh A> ^ i f<t m t>i ifi^nhha o )!«! orl am netdn When 
the antibodies shown in Table VI do not display the required preferential selectivity 
for the target ADPI, one skilled in the art. can generate additional antibodies by using 
the ADPI itself tor the generation of such antibodies. 

ADPls can he transferred from a gel to a suitable membrane (e.g. aPVDP 

1 5 membrane) and subsequently probed m suitable assays that .include, -without boo-adom 
competitive and non-competitive assay systems using techniques sneh as western blots 
and "snodwidC immune - ^ u - \DPI antibodies as described herein, 

the-antfbodie dt t « i \ Fable \ L or others raised against the ADPls of Interest as 
those skilled in the art will appreciate based on the present description. The 

20 uranunobtots can he used to identify those anti-ADFE antibodies displaying the 

selecth its required k mrouno specific; h < ifh h : kD ti 1 o r othet isof rn 
encoded by the same gene. 
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Is one embodiment, binding of antibody in tissue sections can be used to detect 
ADPI localization or the level of one or more ADPIs. In a specific embodiment, 
10 antibody to a ADPI can be nsed to assay -a {issue sample (e.g. , a brain biopsy) from a 
> v.e J i ih x.vc >■> the WTv^t^ «.o tov*M i i e wnt oi \DPIis 



PCI * <s >! 



muavsa s i -u t bv. knelm a Mibp^t i o 

from Alzheimer's disease or a reference level If desired, the comparison can be 
Surracd with a mutch \ t i i from rtionoi the 

5 body not affected by Alzheimer's disease. 

Any suitable immunoassay can he usted to detect a ADM, including, without 

hh 5 iUn O ^ It if. hlO HC ss 4 vt s Mi 0 i >t mdt S 

vveskm !v u-- nmoassays, BUS As (enzyme link mmon. em as * 

"sandwich" immunoassays, inummoprecipitgtioil assays, u vip.tu reactions. geS 
10 difti in reactions in till ssion assa t 

complement-fixation assays, mnmmoradioraetric assays, fluorescent immunoassays 
and protein A Immunoassays. 

For example, an ADPI can be detected in a fluid sample (e.g., brain tissue, 
blood, tin ; i bp - I*-** by means of a two-step sandwich assay. In the 

15 li 5 t «. 1 ! 1 t i h' , tf - K'Ov 

Examples of sncb antibodies known in the art are set forth in Table VII. The capture 
reagent can optionally be immobilized on a solid phase, in the second step.: a directly 
oriiu ectly labelled detection re >eni i used to deted :e captured ADPI. In ns 
embodhne i n. A can be used forti s purpose 

20 that preferential ly binds to the ADPI rather than to other isoforms that have the same 
core protein as the ADPI or to other proteins that share the. antigenic determinant 
recognized by the antibody, in a preferred embodiment, the chosen lectin binds to the 
\ 1 I t < - ! i cats ty, more preferably i - s < i 

dottier 

25 isofonns feat have the same core protein as the ADPI or to said other proteins lb at 
share the antigenic determinant recognized by the antibody. Based on the present 
Jes m i i ' stn s< } >v << c-ucnng 'i ;>ote MV-' v r\ i k he 
, > < be a <v. >ds well .known in the art for instance 

upon testing one or more lectins enumerated in Table I. on pages 158-159 of Sumar et 



aL,. Lectins - > ofDis * < < c Gabius B4 & Gabms 

S (eds.), 1993, Lectins and Glyeobiology, at pp. 158-174 (which is incorporated herein 
b\ refe ence in its entirety) u 1 i >ec t<uc? can 

be identified, far example, by their ability to detect the ADPI in a 2D gel, in a replica 
5 of \ 2 \ v 1 * 5 ) - - \ a< a ncno.elk o<-a 

membrane, or in a two-step assay following capture by an antibody. In an alternative 
embodiment, the detection reagent :s an antibody, e.g\, an antibody 'that 
ianimnospecitlcaOy detects other posRranslatioriai. inodiilcations, such as an antibody 
tliatiannnnospeeii ) mimo acids Examples of such 

10 antibodies include those that bind to phosphotyrosixie {BD Transduction Laboratories, 
c Ualog nos. PI 1 230-050/P11230 150; PI 1 lib): \ 3** 'A P3°020i ( those that bind to 

u n <• a v ni I n i \ o t 

61-8100) and those that bind to phosphothreonine (Zyrned Laboratories Inc., South 
San Francisco, CA, catalog nos. 71-8200, 13-9200)* 

1 5 If desired, a gene encoding an ADPI, a related gene (e,g, a gene having 

sequence homology), or related nucleic acid sequences or subsequences, including 
, on.f t nentan tou u\ can also be used in hybridization assays. A nucleotide 
encoding an ADPI, or subsequences thereof comprising at least 8 nucleotides, 
preferably at least 12 nucleotides, and most preferably at least 15 nucleotides can be 

20 used as a hvi Mi non tnob i!vb i i > * can he um\1 for dcte ion 
treabnent. diagnosis, oi m»n ro JaUms diootdeis, * v disease sta as 

associated with aberrant expression of genes encoding ADMs, or ft rdiffet ' 
la < >! ul"KiA' ih- t-, i - h - ^ y * o ! n t i.a~e In 

particular, such ah 1 h " t ss «j >e earned out b at sthod omprising 

25 conn 1 mpl t ng nucleic -acid vib 5 cl jcid probe apable 

of hybridising to a UNA or SNA that encodes a ADPI, under conditions such that 

lion can uecan and tieieetunv o ca-an toy resulii? ryb-idaath 
Nucleotides can be used for therapy of subjects having Akbeimefs disease, as 
described below. 
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The invention also provides diagnostic kits, comprising an anti-ADP.1 antibody, 
boon, such a kit on >. : >wiog: {1} 

- » - , > > ti- ADP1 d oik iosis, th ' 

10 our ' or any suitable , e> A > > > of these applications; (2) a labelled binding 
5 | 1 < K u\v< < i mU,) tun. v< < .n n<rou^evn oo 
t i-ADP'l i 3o< s f i.\ I; and (4) a insert h i it 

approval for diagnostic, prognostic- or therapeutic use or any suitable combination 
thereof. If no labelled binding partner to the antibody is provided, the aoti-ADPf 
antibody itself cat) be labelled with a detectable market-, e.g., a chemi luminescent 
10 enzymatic, fluorescent, or radioactive moiety. 

The invention also provides a kit comprising a nucleic acid probe capable of 
hybridizing to RN A encod in did in a specific era? * emprises n 

one or more contain t - unites ©range of 6-30 

nucleotides, more preferably 1 0-30 nucleotides and still more preferably 10-20 
IS rmi L > ^ v turn of at 

least a portion of a nucleic acid encoding a ADFL such as by polymerase chain 
reaction (see, e,g. t Innis et at, 1.990, PC-R Protocols, Academic Press, Inc., San Diego, 
€A), ligase chain reaction (see EP 320,30$) use of repticass, cyclic probe 
reaction, or other methods known in the art. 
20 , Kits <"> i- w ^ A v, hah .>h" '. «K detection of a plurality of ADPIs or 
a plural i ty of nucleic acids each encoding a ADPI, A kit can optionally further 

elms acid 

encoding a ABPI, e.g., for use as a standard or control. 

25 t n n V v. 'n fdcntif>in t > ADf- J v ; ns^rs 

Uni-variate differential analysis tools, such as fold changes, Wticoxon rank 
x test unit 3 fu er h nn idital kDFs or ADP that an 
diagnosticalfy associated wit Uzhei < i r in identifying in I I ADPIs 
that regulate the disease process. However, those skilled in the art will appreciate that 



the disease process is associated with a suitable combination of ADFs or ADPIs (and 
to be regulate n > bk combmaSion of ADHs), i ? ADFs and 

yjpisini olatio.n The state tes foi h overim such s ital eeoml nations f 
ADFs and ADPD differ from those for u v ^ ering individual ADFs and ADPIs. In 
5 such cases, each individual ADF and ADPI can be regarded as one variable and the 
disease can be regarded as a joint, muhi-variate effect caused by interaction of these 
variables. 

• The following steps can be used to identity markers from data produced by the 
Preferred Technology. 

1 0 The first step is to identify a collection of ADFs or ADPIs that individually 

show significant association with Alzheimer's disease. The association between the 
identified individual ADFs or individual ADPIs and Alzheimer's disease need not be 
as highly significant when a collection of ADFs and ADPIs is used as a diagnostic as 
is desirable when an individual ADF or ADM is used as & diagnostic. Any of the tests 

IS discu ? d ibo £ (foidcl nges, Wilcoxon raik smn test, etc.) can fee used at IMs stage, 
Once a suitable collection of ADFs or ADPIs .has been identified, a sophisticated 
niub'i-variate analysis capable of identi , g clusters c: i then ? used to estimate the 
sign v mt d i h sociations wit vlzht t * i 

• linear Discriminant Analysis (LDA) is one such procedure, which can he used 
20 to detect significant association between a cluster of variables (i.e., ADFs or ADPIs) 

aadAL'heir <. \ '-> . v n oerfortrangLDA, a set of weights is associated with each 
variable (i.e., ADF or ADPI) so that die linear combination of weights and the 
measured values of the variables can identify the disease state by discriminating 
Kuwvis s bjcusnuvm ' - i< 

25 disease. Enhancements to the LDA allow stepwise inc! usion (or removal) of variables 
to optimise T <hv~ nun power of the model The result of the LDA is therefore a 
cluster of ADFs or ADPIs which can. be used for diagnosis, treatment or development 
of phannaceutical products. Other enhanced Variations of LDA. such as Flexible 
Oi« tm i t i M t ^ » in ^Lomli i s t ni t 
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discriiiih iU disease state frm a si e /hid here s? disc; « heresu o the 
o sc-rmu «<. on - , -im u\ he > uu'u h > M uce and also b\ rep. rung tin 

t i! t u v <. i u <. t - ^ <- li'f Tuv 

A feriher category of ADFsgf ADPIs can be identified by qualitative measures 

5 1! H < f vv ) Yb I \l t 1 ' tv'l wpof 

samples (egg, samples from diseased subjects) with the percentage feature presence of 
an ADF or ADPI in another group of samples (e.g., samples from control subjects). 
The "percentage feature presence" of an ADF or ADPI is the percentage of samples ia 
a group of samples in which the ADF or ADPI is detectable by the detection method of 
10 choice. Forexaorple if an ADF is detectable in 95 peoxm o vuuo on ' en u -e.>sed 
subjects, the percentage feature presence of that ADF in that sample group is 95 
percent. If only 5 percent of samples J&omBO»-4iseased subjects have detectable 
levels of the same ADF, detection of that ADF in the sample of a subj ect would 
suggest that it is likely that Pre subject has Alzheimer's disease. 

15 

5.5 Use in Clinical Studies 

The. diagnostic methods and compositions of the present invention can assist la 
monitoring a clinical study, eg, to evaluate therapies for Alzheimer's disease. In one 
embodiment, candidate molecules are tested for their ability to restore ADF or AM 

20 levels in isubjec aving Uzhe tk s diss se o levels found in subjects fteefcoffi 
Alzheimer's disease or, in a treated subject (t g ate treated h 
Inhibitor sueh - s.ez. 1 .o n . i \ e AD? or ADPI levels at or near nou-Ateheimer's 
disease values. The levels of one or more ADFs or ADPIs can be assayed. 

In another embodiment, the methods and compositions of the present invention 

25 ate used to somen individuals for entry into a cluneal study lo identify individuals 
having Alzbehaer's disease; individuals already having Alzheimer's disease can then 
be excluded from the study or can be placed in a separate cohort for treatment or 
.ruVo 1 d mkJ h m i > r <. i > * 1 

individuals with Lew)- Body disease and. or vascular dementia; procedures for these 
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screens are well known in the art (Harding and IMtiday, 1998, Neumpathol Appl. 
Neorobiol 24:195-201). 

5.6 Purification of ADFIs 
5 In particular aspects, the invention provides isolated mmrmakan ADFIs, 

, j i» ' s ^ i ! \ v v. > ,m antigenic 

determinant (i.e.. can be recognized by an antibody) or which are otherwise 
! etional xctb as ! as .one! i< ua < i <: odin n ^ r <. 
"Functionally active" as used herein refers to material displaying one or more 
10 rh.v ^ J s * full length n e , >F Ceding ;o a 

ADPI substrate or ADFI binding partner, antigenicity (binding to an anii-ADPI 
antibody), irmnunogenicity, enzymatic activity and the like. 

In specific embodiments, the invention provides fragments of an ADPI 
comprising at least 5 amino acids, at least 10 amino acids, at least 50 amino acids, or 
1 5 at least 75 amino acids. Fragments lacking some or all of the .regions of an ADFI are 
also-provided, as are proteins (e.g., fusion proteins) comprising sock fragments. 
Nucleic acids encoding the foregoing are provided. 

Once a recombinant nucleic acid which encodes die ADFI, a portion of the 
ADFI, or a precursor of the ADPI is identified, the gene product can be analysed. This 
20 can be achieved by assays based on the physical or functional properties of the given 
product, including, for example, radioactive labelling of Ike product followed by 
analysis by gel electrophoresis, immunoassay, etc. 

The ADFIs identified herein can be isolated and purified by standard methods 
jiuudio' ' > - , s. 1 , - set spring column 

25 cinematography), eeniriragation, differential solubility, or by any other standard 
technique for the purification of proteins, 

\k > i , ut e .coOon t e A.DP1 u- 

1 i i the crane ammo i qi i of the ADPt cm be <. lu I horn the 
nucleotide sequence of the gene coding region contained in the recombinant nucleic 
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acid. As a result, the protein can be synthesized by standard chemical methods known 
in the art (e.g.. see Huokapilier et ah, 1984, Nature 310:105-1 1 i), 

Jft !f f ii* M » S m VJ 1 O K Kt I H ) 

sources, by standard methods such as those described above (e.g, t immunoaffinity 
5 purification). 

In a preferred embodiment, ADPIs are isolated by die Preferred Technology 
described supra. For preparative-scale runs, a narrow-range "zoom gel" having a pH 
range of 2 pH units or less is preferred for the isoelectric step, according to the method 
described in Westerraeier, 1993 » • CH> Wetnhettn, 

10 Germany), pp. 1 97-209 (which is a o \a d .herein by reference a its entirety); this 
modification pcrr i is a - N - oadod onto the v . 

thereby increases the quantity of isolated ADPI that can be recovered from the gel. 
When used m this way for preparative-scale rims, the Preferred Technology typically 
provides up to 100 ng, and can provide up to 1000 ng, of an isolated ADPI in a single 

1 5 rum Those of skill in the art will appreciate feat a mm gel can he used m aay 
separation strategy which employs gel isoelectric Reusing. 

The invention thus provides an isolated ADPI, an isolated ADPI-related 
poh v »tide arid an sol ted de? u«t"« o i i mot of a ADPI or a ADPI-related 
polypeptide; any of the foregoing can he produced by .recombinant DNA techniques or 

20 by chemical synthetic methods. 

5.7- Isolation of DNA. Encoding a ADPI 

p cular a x>di cnts for i k c i 5 a " m hng ; \DPL arc 
presented below by way of example and not of limitation, 
25 The nucleotide see set ces of the p sseni t vent on m< uding DNA aid RN \ 

and comprising a sequence encoding a ADPI or a fragment thereof or a ADPI-related 
polypeptide, may he synthesized -using methods known in the art, such as using 
co ventional chemical approat tosorpoh rs.rase ehah tea; km(P< R) tmph 11 cation 
The nucleotide sequences of the present Invention also permit the identification and 



cloning of the gem ei c i lolog including, for 

example, by screening o'DNA libraries, genomic libraries or expression libraries. 

For example, to clone a gene encoding a ADPI by PGR. techniques, anchored 
degenerate oligonucleotides (or a set of most likely oligonucleotides) can be designed 
5 >< '<. did sptkiefn tent identified >art of the same protein 5 CR reactions 
tinder a variety of conditions can be performed with relevant cDNA and genomic 
DMAs (e.g.Jxom a brain biopsy or from ceils of the immune system) from one or 
more specie*. Also veeioretie reactions can be performed on any available C0NA and 
genomic Dl K - - nested) as above. 

10 Vectored PGR is a method that enables the amplification of specific DMA fragments 
in situations where the sequence of only one primer is known. Thus, it extends the 
ppl.it o 1 t G1 f reid f DNA when? t * on is only 

available at one end, (Arnold C, 1991, PGR Methods Appi. 1(1): 39-42; Dyer KD* 
Biotixknques, 1 995, i9(4):550-2}< Veetorette PGR may be performed with probes 

i 5 that are, for example, anchored degenerate oligonucleotides (or most likely 

oligonucleotides} coding for ADPI peptide fragments, using as a template a genomic 
library or cDNA library pools. 

Anchored degenerate oligonucleotides (and most likely oligonucleotides) can 
be designed for all ADPI peptide fragments. These oligonucleotides may be labelled 

20 and. hybridised to .filters containing cDNA and genomic DNA libraries. 

Oligonucleotides to different peptides from the same protein will often identify (She 
same membus, o. tw 1 x<\ > Uk v A \ t o ^ no <. > ^ m „ as it ay he obtained 
from an - 

Nus leotidc s < * 

25 ADPI fragment of die present invention are nseihl, for example, for their ability to 
( t 1 1 i 0 G t i w 'fa >i ii ^ a > 
Depending on the application, a variety of hybridisation conditions may be employed 
to obtain nucleotide sequences at least about 30%, 35%, 40%, 45%, 50%, 55%, 60%, 
05%, 70%, "5% so, s.-%, 90%, 95% or 99% identical, or 100% identical tr the 
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equenceof a ; tg a ADPL 

For s high degree of selectivity, relatively stringent u t are used to s r \ 
the duplexes, such as low salt or high temperature conditions. As used herein, "highly 
stringent conditions" means hybridisation to .filter-bound DMA in 0.5 M NaHP04> 7% 
5 sodium dodeeyl sulfate <SDS>, 1 mM EDTA at 65«C, and washing in 0. IxSSC/0. 1 % 
SDS at 68°C (Ausubel EM. et ai, eds. s 1989, Current Protocols in Molecular Biology, 
> ii I, Or < v.-ocak's,hc.. n \ \V) w se\% Yo 1 a 

s entire - dions, less 

stringent, conditions tor duplex formation are required. As used herein "moderately 
1 0 stringent conditions" means washing m 0.2xSSC/O. 1 % SDS at 42 C C (Ausubel et ah, 
ation conditions can also be rendered more stringent by the 
addition of me^as tik amounts of foi t»u o 1 _ \ <., pkx. Thas, 

particular hybridisation conditions can be readily manipulated, and will generally he 
chosen depending on the desired results. In general, convenient hybridisation 
15 temperatures in the presence of 50% fon.nami.ds are: 42°C .for a probe which is 95 to 
100% identical to the fragment of a gene encoding a ADPI 3?*C for 90 to 95% 
identity aad 32 C C for 70 to 90% identity. 

i \ > medio s eoomb miries, DNA h ents e ge rate< som > 
which will encode parts or the whole of an ADPL Any suitable method for preparing 
20 DMA fragments may be used in the present invention. For example, the DNA may be 
cleaved at specific sites using various restriction enzymes. Alternatively, one may use 
DNAse in the presence of manganese to fragment the DNA, or the DNA can be 
physically sheared, as for example, by sonieadon. The DMA. fragments can then be 
separated according to ske by standard techniques, including but not limited to 
25 agarose and polyacrylamide gel electrophoresis, column chromatography and sucrose 
gradient centrifugation he DN A un cots m hct be inse dint s hie vectors, 
i d Hi m tunned u ■> s ds t ^ nds t . u,ru | i a„-\ lambda o; 14 and 
% A^v N in n r it C^ 1 i I \ \ t 
Cloning. A Laboratory Manual 2d Ed., Col ig Harbor Laboratory Pre ( M 



Spring H rboj V An Gi vet D.M (ed ), I9S5, D\ * Us g V T cneal 
Approach, MM, Press, Ltd., Oxford, U.K. Vol I, II; Aasubel F.M. et at, eds., 1989, 
Cu i ' o v # ' ! ! - % I i r I >s o Vnso l a <n 

John Wiley & sons, Inc., New York). The genomic library may be screened by nucleic 
5 acid hybridization to labeled probe (Benton and Davis, 1977, Science 196:180; 
Gruastein audi gness, 1 5, Froc Nail Acad. Sci. U.S.A. 72:3961.) 

Based • n th prcse si d« v^pt oe At v tno nsc Dt esc^ e\u be ! nc. ed with 
labelled degenerate oligonucleotide probes corresponding to fee amino add sequence 
of any peptide v< e AD , \ es well known in the art. Any 

10 probe used is at least 10 nucleotides, at least 1 5 nucleotides, at least 20 nucleotides, at 
least 25 nucleotides, at least 30 nucleotides, at least 40 nucleotides, at least 50 
nucleotides, at least 60 nucleotides, at least 70 nucleotides, at least 80 nucleotides, ox 
at least 100 nucleotides. Preferably a probe is 10 nucleotides or longer, and more 
preferably 1 5 nucleotides or longer, 

15 in Table IV above, some ADFls disclosed herein correspond to variants of 

previously identified proteins encoded by genes whose sequences are publicly known. 
To screen such a gene, any probe may he used that is complementary to the gene or its 

s the probe is 10 nucleotides or longer, more preferably 15 
nucleotides or longer, The S WTSS-PROT and trBMBL databases (held by the Swiss 

20 Institute of Biom&rmatks (SIB) and the European Biomformatics institute (EBI) 
which axe availab c 

\ i t s < v \ ^ neot nun vili gov/) 

provide protein sequences cdraprfsing the amino acid sequences listed for the ADPls 
in Tables IV and V under the following accession numbers and each sequence is 
25 «e<> ^ bv tc trome 
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wo m/m&i pcT/C8«u «5 



Table Vil 


At>F# ^ • 


ADJ'tJ* 


v « l sslo> 


\i)f-, 


\DPM PDil36 


ADF-3 


ADPi-3.1 




\DF-3 


VDPF3.2 « 




Ai>r •< ~ 




nizii 


\T5 i 5 


ADPA< 3 


V > V ;> " " 


ADF-6 
\ >7 


ADPI-6 1 
ADPF8 




9 


ADPI-9 |P3tl50 _J 


AiFPAO" 


ADPP10 i 


>' A ) 


ADF-11 


ADPi-ii i 


Aw 


ADF-12 


ADP142.1 




ADF42 


ADPI42.2 


i A 


.ADF- 13 


ADFI43 


Pi 1142 


*9A- A 


ADPI45 


Q12765 


I ADF- 16 

\Di 


ADP146 {P14136 


ADF 23 


ADP1-23 






ADPI-24 


o ( '\:a 


' ' ' 


AD- ^ 


ADH-25,2 


P07196 




ADPI-26 


PI 41 36 


\aaa: ; 


ADPi i 7 ' 


Pl4136 ' 


ADF-29 


ADPI-29 


PI 41 36 


ADF-31 


ABPI-31 


P14J36 


ADP-33 




P00558 


ADF-35 


ADPi-35 


PI 2532 




ADPX-37 


P36S43 


A >I - ? 9 


ADPI-39 


P17174 


ADF- 4! 


ADPI-41 


\o\ , ' 


\ n - 12 


ADPP42 


2117873 


v- ; 


ADPI-S4 


09: 79S 


, , -< 


A»56 




6! W>1 


ABPI-61 


P29401 


ADFA2 


ADP1-62 


P06396 


ADAA6 


Amtm 


005193 


A> ' 




P0036Y 


A) < 


ADPI-68 


P06396 




ADPF70 


Q05193 


<0 7 


fA'DPI-72 


PG6396 




VDPA4 


P 141 36 



wo m/m&i pcT/C8«u «5 



Table VII 



UA. .A DPI'' 


AF ! SSiON 




£> 4 i-Mt 


\n 

M> " . 


\ FA 8 * 
AJDAA79 


U 4 \A ^ 




ADPI-81.2 


•Fp ; ^';,; ; 


AX>F-82 


ADPI-82 


1'tMf 


ADPA5 


ADPi-85 


\ t i 't . w * 


ADF-S7 


ADPF87.1 




ADPA8 


ADF.FS8 






v»l'f 




r f . 




Q0£^S4 




ABM-9L2 


PQQQ7'? 


ADFA2 


ABPF-92 


! < < 


ADF-94 


ADPI-94 


■ . . .•• \ 


AF r < 


A.DPF95 


i 


• u -o ' 


ADPF97 


POO704 


ADF-98 


ADPF98 




\n 


ADPI 101 


r:332s 


AU! A A 




P^9777 


>, i- 


\' • , A 




ADA3 05 


<r< > 




\i> \ , 


ADH405.1 


P1.4136 


ADF-lOV 


ADPI-107 


P0251 ] 


ADP-108 


ADPI-108 






ADH-109 


f f 


ADF-Hi 

va : 


\i>p:a i s 

ABPI-.1 12 


PI. 43 .>{? 




An; - > 


ADPFA3 


rZ3 4 :Vl 


\H) 


A DPI-! i 5 


^ * 7 


\{>? ir 


mn-iii.x 




ADA- I i 9 


A.nPiA A 


p^A, 


\{ } . ' M 


ADPI420 


PI41.5i 


AF .: 


ABPI421 


QI655S 


M,. .: > I 


ADPM24 


1389721 


.ADF- 125 


ADPX425 


PI 41 36 


V! I F'(- 


ADPM26 


AFi 4 1349,3 


jADFA26 


FDPI-] 26 


Pi 22 A 


\i ! '« 




P14136 


ADh ir 


ADPH27 


P2977? 


VD ! A 


VOPl ; ;:i 


P784J? 


; > ' 


ADPI 1 A 


P46S21 



wo m/m&i pcT/C8«u «5 



Table VII 





ADPi# 




m i i> 


\1)P; LA 1 


Pi 41 36 


ADF-I3I 


AF-PFB1 


P07437 


UF ! " 


\Ds i i32 


PI413 > 


ADF- 133 


ADPM33 




AH -V- 


ADPX438 


P21796 


\ui-r.< 


ABPI439 


P09543 


ADPA40 


\DP; 140 


aa:>ai 


\ 4 - 


ADPFI41 


\ 086 0 


ADF- 142 


APPM42.2 


PA ! ^"2 


ADF A 42 


VDVM A . 


PI 62 19 


Ail i 3 < 


ADPI-143.1 


P16152 


ADF443 


ADPM43.2 


P21796 


AD PA 44 


MV 144 


P14136 


\ 4 U- 


ADPI -146 2 




D4 U 


\DP 14( \ 


181235 I 


ADF-14S 


\fAAAA 




ADFA49 


ADFI-149,1 


i s6 


AI»r--i50 


AH AA> 


1*14136 


ABF4SI 


ADPI- 15 1,2 


P14136 


ADF-15! 


A > \ A > : • - i 


ADF-452 


ADPI- 152 




,*>F- A 


ADIA453A _ 


P08670 


\i>l'A 


ADPI- 1 53,1 


PG&576 


A ^ 


ADPI- 1 S3 J 


P31150 


, -f- 

ADF A 55 


\D HA; 4 


P14136 


ABFI-155 




ADF- 156 


ADPi -156.2 


P07196 


< n - S; 


ADFI-156,1 


P14136 


ADF- 15 7 


ADPI-157 


P1A277 




ADPI459A 




ADFA59 


ADPI- 159,2 


P14I36 


Vf>i -i( t 


ADFI460 




' > % ! A 


ADPI- 162,2 


P07196 


ADF- 162 


ADPI-162.3 


P14136 


A>FA< ? 


ADPI- 162 \ 




AH if - 


ABPI463 


P14136 




A DPI -if) 5 


P3G041 


ADF472 


ADPI- 172 


PQ1922 


ADF- 173 


AAPIA - ! 




.ADF -173 


ADPI-! A 2 





wo m/m&i pcT/C8«u «5 



Table VII 



AA ; A ■ ' 






\ )l 1 " 

ADA AAA 




t C ! > - 


A.D.F- 1 82 


- ; > I ■ s 


JJi A 


T\<11 K ! '' : OA'W1^ 


ADA- 1 88 


* S > ^ v ^ fl ' n 

A >H v ^ i A ! t,! 


\ ■ ^ l 






0 1 PA Q1 ? 


A x 


AAA PA iP99768 


ADF- 1 94 


ADP9 194,2 P mi' 


, 1 ,! » 


■ A A ' > 


1 )i ) tl 


^ T -r> r j A 1 : ; ■> f\ "> r " T C 


ADP- '■■ 99 




'9 1 - <> 


MA-'". - IP50995 


A ! -2 J 




A.DF-204 
\ < ? s 


\f y 1 




ADF-209 


A A • : x ' ! 1 i ; 


ABF-2 " 6 


AT si ! -A 


.9-2, 


p< At 


ADF-220 


" 1 ~ { ! v - 


A .0? -223 


A "'A '2 V'i - > 


ADFA28 


.\ VV>-1 :V\-'N.-:'.\-': C 


s if 


•! . . ' ~> ~ 


\ >! 9 ' 




>\ ! 4 




\ ■ 9 .'. 1 ' 


ADP9-2329 |P05297 


f M 

AM AA 


A », • - 


•. ! I--.. ^ : .. AO 


ADFA36 


s 1 . > !1, , , . ^ < V 


5 A 


vL.'A1-/,j .■• ; .' 4-+ ; ,>uy 


\ 1 1 




\i>< P< 


s . ) A,-4 


AD!-- 243 


a- ! : 


AI9FA45 






v 1 iA A - 


A 4 251 


i A - 1 ^ 


919 -2 ' 2 




9DJ -252 


A.DPI-252A IP495S8 


AAAA 





wo mum pct/c miming 



Table Vil 



\! is* 




AD F -254 


A 99AJ f >>3A 




ADPA2S5 IP 1936? 


A«J , 






ADPA257J IP07197 


ADF-257 


w - r: FA 


ADF-258 




ADFA59 


ADPA239.1 F 1 " ' 


AAFA59 


\ ill ' % , 


\f> '< 




ADF-261 




\p. <: 


. , * : 


ADF-263' 


> Mi i 5 i (ji 


\J , i 


, , - t t 


n 


- MA F ' J 1 >,r : 


t> >< 


Mipi : < <^ v , 


ADF-267 


() 7 Q99962 


\?» V- 


ADPA268J IP 1227? 


ADF-26F 


ADPA268.2 [P50213 


ADF-269 


J\' ! ;P00505 




' 5 7 s i' - > 


ADF 2"1 


[ ' 


^PF-2"' 


■<j4075 . j 


" 9 


< , ■ A , ' 


\in - 4 


: 


■ iM A ' 


- u 


fp 


AF)FA276 1095299 




91 h 


ADFA7F 


ABPA27S.I |O00154 


ADF-278 


ADPA278.2 ;P09972 






ADF-2/9 


ADPA279.2 :5. 174445 


\PA 


A . n! s .. ..v4>> 


u>i 2 ; 


- ' , , ' {, t 


ADFA82 


VJFi "A 


or-: 


>A ' t < ; 




ADFP284 [P24 579 


AFFFA8S 


\D! ! 2 5 Msl 


ADPA86 


. 5, . - , }U 


u» :f 


ADPF-2S7 1092561 


A A ^ 


ADPP2SF 15225320 



wo mum pct/c miming 

1M 



Table VII 



^f«F 


AOFi« 


m (r.v iu\ 


ADF-289 


ips-2£ > 


°044i t£ 


ADF-290 


ADPF290 


04 '-h 


\OI -I" 


AD!9-2<9 


p }4406 


\0\ A '. 


AD?l ' F 


P40926 


ADF-293 


\09i-2 ( 1 


P40925 


FF 1 


flfo :f i 


AJFOS 1484.1 




ADP1-295 




\Ul ^ 


ADPI-296 


6841176, 
8923114 


ADP-297 


Ai>l'I->7 


ri 


A.DF-298 


YDPi 29f 


631483 


91F 


FF'F 9! 


P00338 


\F: -.'>'<• 


YDF1 FX) 


11094293 


' >' » U 




AKP22287F 


ADF-302 


ADPI-301 


P2 70 n 


Al>F : F03 
ADF-304 


YDPI-303 
AD.F1-304 


P0S758 




AO F -205 


\2 1 - P-FF^ 


F">' ' : 


ADFF306 |P12324 


ADF-307 


YDPKFP 1 


PCF226 


^ A 


\PFI Us ? 


P 12655 


• > 


ADFI-308 


PA7A42 


A.DF-309 




PFACA 


YD J iH 


AX>H-3tt 


#07339 


\ I 




>0; 42 


•> 4 ' 


A13P£313 


P292 : 8 


\ >i 


ADM-314 


i S95865 


> 4 -3 5 


ATYPF3F8 


89224S 


\ FM F 


ADFF3 1 6. 1 


P04 >92 


.■ 4 -2 


ADH-31.6,2 


PAXY84 


ADF~317 


AT4PF317 


pi3?l5 


ADF-F ; 8 


ABPF318 


P2185I 




ABPF319 


5902018 


ADF-320 


YApF^A' 


P0O492 


ADF-32G 


ADPF320.2 


P30d4t 


YD 


LADPF321 


F38FF 


F.F 325 


/YDPF322 


P19404 


F 4 - • 


AJDPI--323 


P02647 


f; a 


ABPF324 


P17OS0 


V>i 'A 


ADPi-325 


P22061 



wo mum pct/c miming 

its 



Table VII 







A , 


X AF 5 ^ ■ - 


•■ Dl , ' 


ADPI-327 


9622095 


. 1 f 


ADPJ-328 


Q04760 


a.DF-329 


AIAA A) 




•I s 3 '• i 


ADPP330 


P00568 ! 


FTP A3 ; 


ADF 1 AA 


Q06S30 


ADFA32 


YD Pi A" 


P48047 


J 


VPH-333 i 


P30086 


ADAA33 


ADPI-333.2 


Q06830 


ADB-334 


ADH 33- 






\OVl A. 3 


P4265S 


ABF-336 


\' >n 3 a 


P3499! 




AAA .A 


P025U 


\n, - ^ 


ABPP338 


PUU738 


\Mt . > 


ADPP339 


P19105 


A.DF-340 


ADPP340 


P02593 


ADFA4I 


ADPX-341 


P37S40 


ADFA42 


v *H ?^2 


Q9Y281 


A >' - - ' 


ADPI-343 n 


P2352S 


ADF-344 


ADPI-344 


7441369 


\ t! 


ADP1-345 


P05092 


.\S»! 


.■'■V:>: : 


P^u5 




i >!M - 


A> *.M'> 


ad F- :m 


ADPI-348 


P30086 


v *; - ? 


ADPI-349 


4 • > A 


%i>] 


A?>?A3As 


A '335 


, l )I - »s 


XD3 J5i 


P35080 


\D1 >A 


ADPI-352 


P05413 


ADF-353 


ADPI-353 


PO2023 


Kf U AA 


ADPI-354 


QI6718 


\f; 


ADPF355 


P01922 


j j iv \;)ps 


Pi 9367 




ADPI-357 
A DPI -338 






ADP1-35.9 


Aj<A^ 


ADF-360 


ADPF360 


QAAvS 




\DP] 361 




ADF-362 


\DFf 362 


P46459 


:-r ■ ,■; 


HAF 


A7 '4 


u>: - 




P4I250 



wo mum pct/c miming 

1M 



Table VII 



\ia ; - 


V&Pl* 


\( U vslON 


ADF--365 


\ > M ^ 


7512 74 


ADPA65 


ASPI~36Sj 


niyr 


ADF-366 


ADPI-366 


016555 


ADF-367 


ADFF307O 




< ! ■ 


ADPi 36 2 


P3S606 


ADPA68 


ADPF368.i 


P08107 


\ " - 


AOFA368A 


P0S133 


ADF-369 


A > » 


A 


>a>a 


?'662673 


AD F- 3 70 


ADPF370 


.43O'?O07 


- 1 . " 


ADPF371 


A 7 '7.x 


\i 


ADPI-372 


Pf 2 i8 


AX; 3 ; 


ADPF373 




ADFA74 


ADPI-374 


t>8^8 


.ADF-A'5 


ADPF375 


Q >"A C 


ADA 3 70 


ADPF-376 


3041S75 


1 I : 

V! • s 


ADPI-377 


P09543 


AiA' 3 A 


5225320 


ADF-379 


ABPI-379 


052382? 


- i ,. ( 


ADPI-380 


P16152 


ADF-381 


ADPI-381 


P35232 


\[H-3S.. 


W 383 


a 'A3 


ADFA83 


A >t A 


P34991 


\ i - 


VDP) 384 


,015509 


AD FA $6 


ADPI-386 


016781 


ADFA87 


ADPI-387 


P35080 


' J s 


ABPF388 


P53680 


ADF-389 


ADH-389 


092218 




ADPI-390 


P0S238 


\L*3 .v;. 


ADPI-391 


O01S13 


ADPA92 


ADP1-392 


jpoiior™" 


ADF-393 


ADPI-393 


PU 142 


ADF-394 


ADtM .V'» 


PAoA 






ADP-396 






A\ «* 


ADH-397 




U . — 


ADPIA9S 


F- n:> 


UA 7- 


ADPI-399.2 


p >352 


VI v 




043175 


'> -4 


ADPI-40G 





wo m/m&i pcT/C8«u «5 



Table VII 



v | 5, 


A0PI$ 






\A F A 1 


>7S3? 


ADF-402 


ABPI~402 


Q 16555 


\i>l ' 


ADPF403 


F A.'*, 




ADPI404.1 


4J25-MI 


ADP-404 


ADFA404A 


P494 19 




VDP A A 


<\F1.4F>49 I 


S ji - 


ADFi-406 


Q14I41 


ADP407 


A Dp i -407 


OK t 




ADPl-408 


8922699 


ADF-409 


ADFi-409 


8922699 


ADR410 


ADPT-410 


F ^ 1 ! 


ADF-41I 


ADPi-41 1 


Pi 4 


\ if . 


ADPM12.1 


P06576 


\0F-4J 




PI 41 36 




ADP1-4I3 


P25705 


UF -4 


ADP1-414 


P06576 


v; a-a5 


ADPI-415 


A " 'i 


ADF-416 


\DPF~4(> 


" A3 


VAs A A 


ADPI-41 7 


POOS 76 


ADF-418 


ADP1-41S 


1732416 


ADF 


ADPI-41 9 


P06733 


ADA 420 


M il 




! XF-42 


ADPI-421 




ADFA22 


ADPI~422 


P495S& 


xAi i: 


ADPI-423 


016555 


ADF-424 


ADPI-424 


PO4350 


F 9 


ADPI-425 






ADPI-426.1 


P25705 


Di A 


ADPI-426.2 


Q 1 6851 


ABF-427 


ADPI-427 


P25705 


ADF-428 


A.DPI-428 


P141 36 


A.DF-429 


ADPI-429 


P06733 


ADTM30 


ADPJ-430 


4090868 


ADF-431 


ADM-431 


P43034 


A.DF-432 


\DPF-432 


Q16181 


A! IF. 




016181 


0 > FA, 


VPPI-434 


Q9Y2T3 


\ ; 4 


ADPI*435 


P079S4 


s H 42 i 


ADFM36 


Q02750 


FDf— 3 


aAAF-A" 


P14136 



wo m/m&i pcT/C8«u «5 



Table VII 



id i 


\DP1# 










\Vs 




i ** i i 


---f4<..' 




P0257] 






P14136 




ADPI-441 








P ! 4 i '^6 


\ 

.'".,J J; —X",-. : 




Pi 4 i"\ft 


'l 


A OPT HA 


P|^i{S4 


\ > r "is 


-i ) 'i 1 1 1 1 






1 - n 




. >">i ; 1 
. . ." - ■ ■ • 


AXXPI-447 > 1 












,\{.;pT.-.: 4g 




















PI 41*6 


a ruv -m 

J.f r? i. 


A nor />^3 








F09543 


\\"r '-'ci 




0) c " 1 42 




AOPI-4^4 












Al5PI-4^6 


- - 






r 161 52 




•\?YPi /t<S<J 

.AjLU i-4,3o 


rU40o > 


^vi/r-43i> 


4 opt a so 


i 4JOOv 




ALU 1-40U 





\ f ) f 4 f . : 


\> it I— it > 





vP* » „ 




2^rJj::.^ 


AD.r-4&3 


ADPI-463 


i 




\ OPT 
ALU i-404 




• 


•i opt ii^s 

ALU J.-4CO 


fW Oil 






P2336S 


ADF-466 


ADPI-466.2 


P36 S71 


ADF467 


ADPi-467 




» - 


ADPl-468 


Q14195 




ADFI-469J 


P4S643 




ADP 1-469.2 


F50990 


VDi ' 


AD? i- 470 


6942004 - 




ADPM71 


P35527 




ADP 1-472 


P07197 



wo m/m&i pcT/C8«u «5 



Table va 







. >.\ - v :...?aU..*.> 


UA 


VDP1-473 


\ 7.5 


ADF r 474 


\PP£ -"4 


P14618 


A £ ^ " s 


■vDPI < 75 


PA 1 1 50 


ADF-476 


WWl 4"6 


3041875 


Aiil-!'" 


ADPF477 


P31146 


A.DF-47S 


ADPi-478.1 


016555 


ADF-478 


\1AF F4 7s 2 


ni A:A 


\Jl <~ 


ADIM.-4?"y 


Q97599 


» «■ . , 


FUPI-4SI 


POA'AA 


ADF-4S1 


ADFI.-481 


F55809 


ABF-482 


ADP1-482 




ADF~4S3 


ADP1-483 


AA705 


ADF-484 


AD?] -484 


) - , ^ 


\ 4 A<- 


ADPI-485 


AAA 75 ' 


K>*] A', 


ADP1-486 


P14136 


ADF-487 


ADPI-487 


5 A !N 7 


ADF~4gg 


-\DFJ488 




\ *t 4- 


\!;F A v> < 


PA!> 


\ !.«'<• 


\rni ^ 


P50395 


■>>*]-> I 


ADH-^1_ 


pum 


AM- -4**2 


A0PJ492 


9800545 


A>i ; s 


ADPF493A 


P02S71 


\ >i i*j 


Vf)PF403 > 


P141 6 


.4 A i 


ADPI-494 


P A>4 i i 


AI5F-495 


ADFI-495 


p A43 


ADF-A96 


ADP1-496 


PI2532 






5775224 


ADF-49S 


ADPI-49S 


002547 


ADF-499 


ADPI-499 


A ! A^> 


, -< * > 


ADP1-50G 


QI6555 


\»>f 


\DP! -501 


095741 


\ ) -a 


VDP -502 


P17&87 


ADS' -503 


jDPI-503 


F671 IAS 


\*F " 


\PAFr<J4 


8886025 


A); FA 


ADPI.-5G5 


016352 


, »j -JO 


ADPI-S06 


P02675 




ADPF507 


P07197 


ADF-508 


ADPF508 


PM136 


adf-so9 


ADM-509 


P09543 


,\Oi -510 


ADPA5S0 


PI 41 36 



Table VII 



"AAA 


\i>po- 


\? X i ION 


.MM 5 0; 


ADPF511 


PO/355 


ADF-512 


ADPF5I2 


P22061 


ADF-513 


AFMAA3 


Pi 46 IS 


ADF-514 


AI>PF514 


043175 


ADF-515 


ADPF5.A 


P00367 


ADF-516 


" ■■ 


0753^i 


\DF-?i7 


AL1PI-517 


PAH 36 


ADF-S18 


ADPI-518 


016555 


ADP A 1 9 


ADP1-519 




ADPA20 




P05217 




ADFI-521 




or 


ADPI-522 


P07197 


ADA A 23 


ABPI-523 


P04720 




ADPI-524 


PI 4) 36 


> 1 25 


ADPI-52S' 


P14136 


UP AO 


\DPF52o \ 


P06468 


0 


ADPF526.2 


PI 4! 36 


\OF-52? 


ADPT-527 




,n - : 


APM-52 - 


< "A ^ 


ADF-529 


«fi » ^ ' 


11094293 


AM < ) 


\ )FM S3! ] 


HA4A 


»riA. 


\DFX-53fO 


PI 4136 




VDP! 531 


UO18A 




ADjPl-533 


P1461S 


A.DF-533 


M« ! F533 


1732416 


ADF-534 


\F>PF5 54 


P09543 


\;' ^> 


ABPX-535 


PI 46 IS 


ADFA36 


ADH-536 


nmi 


\ns ^ * 


ABPI-S3? 


1:14136 


fa 


AjDPX-538 


P07196 


A.DF039 


ADPFS39 


P14136 


ADOA40 


ADH-540 


P29777 


ADF--S4; 


ADPF54.I 


P247S2 


XDF-542 


A DP F 542 


751283- 


\{>{ . A- 


AOPF543 


!P21 796 


A) 4 f 


\DP) 544 


O'^A, t 


U> A 


MAI 545 


PIA 42 


AD] 546 


ADFi-546 


002252 


ADFAA? 


\ AH ^~ 


P35527 


Vi>i 


AAAPF547A 


P043O. 
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Table VII 







v< i 1 sMON 






PI4J30 


> • -^P 


ADPI-548, 1 


pa >=• 


ADAS48 


,A>? A • p; «» ; 


AD PA 49 


ADPbAP; 


PU216 



For ADP1-4L the partial sequence information derived from tandem mass 

s CT < i V ( t 0 (. I I i 

public database, ADPi-41 is therefore listed as >NOVBL* in Table Vli. ADPi-41 .has 
5 been clones ed b&hm For any ADB < t >bes n 

probes taken from tl es ovc by a smber may be used 

for screening. In the case of degenerate probes, they can be constructed from the 
f t a n o t. , i v. ' t t 1 o <. ' »t s i a t |>< <-i . ' oU 
digest peptides of the ADPL To screen such a gene, any probe may be used that is 
10 complementary to the gene or its complement; preferably the probe is 10 nucleotides 
or longer, more preferably 1 5 nucleotides or longer. 

When a library is screened, clones with insert DMA encoding the ATM of 
interest oj e to one or t embers of ik 

corresponding set < < too f r then mplerneut} 

15 fs i i < > -< i < ihraries is carried oi 

methods known in the art. For example, hybridisation with one of the 

t. < , 'u>fi.o. ui o, u> )Ofteii u>r 

<> Mi any member «--f such a set, or its complement) can be performed under highly 
stringent or moderately stringent conditions as defined above, or can be carried out in 
20 DC SS< 1 1 SDS 0 i tudt shot tsin i shin conditio* d c \i! ^o s 
>.r highly stringent o ocierateh stringent hybridisation 

In yet aaoft ; < 1 1 e ' i setp 

encoding the entire ADM, a fragment of an. ADH, an ABPI-reiated polypeptide, or a 
fragment, of an ADPf-related polypeptide or any of the foregoing may also be obtained 
23 I re rag cpressiort librari Fo mpl < >x s i nr the relevan source is 
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isolated and random fragments are prepared and H gated into m expression vector (e.g., 
a bacteriophage. t ' t << phageuud or eosmid) such thai the insetted sequence in the 

t< j is ihte bed ex] i > hi cell into which the vector is then 
it t htced. V'ari< <. nit ) then jsedt elect for the exp ! 

5 ADPJ Gr ADPI-rdated polypeptides, in one embodiment, the various anii-ADM 
ntibodies of me invention cat a < die dc ed ( m methods 

known in the ait See 3 t nlow and Lane i c <A \rhbou<.- \ t <■ 
Manual Co XN >p i 

W. Colonies or plaques from the library are brought in qc ntaci vltfc he antibodies 
10 i hoi ones that bind antibody, 

In an embodiment, colonies or plaques c» » > . mo 1 ' >\ \ t'» a erctdeh a ADFf, a 
fragment of a ADPI a ADPI-related polypeptide, or a tn&nmt of a ADPI-related 
polypeptide can be detected using DYNA Beads according to Olsvick et al, 29th 
ICAAC, Houston, Tex. 19B% incorporated herein by reference. Anti-ADPI antibodies 
15 are crossiihked to tosylated DYNA Beads M2S0, a u be >^ s 

are then contacted with colonies or plaques expressing recombinant polypeptides. 
Colonies or plaques expressing a ADPX or ADPI-related polypeptide are identified as 
any of those that bind the beads, 

.Alternatively, the anri-ADPI antibodies can be nonspi cIFk ally immobilized to 
20 a suitable support, such as silica or Ceihe? resin. Tin's material is then used to adsorb 
to bacterial colonies expressing fee ADPI protein or ADPFrelated polypeptide as 
described herein. ' , 

to another aspect, PC ? > be used a oi w' } genomic " 

DMA as us DMA (i.e., a DNA subs yj cm > 

25 nucleic acids) encoding the entire ADPI or a part thereof. Preferably such a DNA is at 
least 95% pare, more preferably at least 99% pure. Oligonucleotide sequences, 

< t > VDP1 disposed 

herein can be used as primers. 

PCR can be carried out, e.g., by use of aPerkin-Elmer Cetus thermal cycler 



andTaqpt rnerase (Gene Amp7 o ympliTaq DNA polymerase) On an choose 
syndv we se\ cm! different degenerate primers, for ii^t it: Ik V*"R rua> - ^ h is 'aNe 
possible to vary the. stringency of hybridisation conditions used in priming the PGR 
reactions, to allow for greater or lesser degrees of nucleotide sequence similarity 
5 between the degenerate primers and the corresponding sequences in the DNA, After 
successful amplification of a segment of the sequence encoding an ADPL thai segment 
may he moiecelariy cloned and sequenced, and utilized as a probe to isolate a 
complete genomic clone. This, in turn, will permit the determination of the gene's 
•coppjefc nucleotide sequence, the analysis of its expression, and the production of its 

10 ru> a \ i n< u> i ' i - i > i i. , 

The gene encoding an ADPI can also he identified by mR'NA selection by 
tmcleic acid hybridisation followed by in vitro translation. In this procedure, 
fragments are used to isolate coffipfcmentary mKNAs by hybridisation. Such DNA 
fragments may represent available, purified DNA encodi ng a ADM of another species 

15 t in ivG> Dill l.i t i •> n ! f < t , d r- i u 

aggregation ability in vitro; binding to receptor) of the in vitro translatioa products o f 
the isolated products of the isolated jnBHAs identifies the niRNA and. therefore, the 
complementary DNA fragments that contain the desired sequences, in addition, 
spe ic mRNA na\ < \ >mes isolated from cells to 

20 immi&Msied ^|lfiiq#»'%^-«peca[fically recognize a ADPL A radiolabelled cDNA 
encoding a ADPI can he synthesized using the selected mBNA (from the adsorbed 
polysomes) as a template. The radiolahelied mBNA or cD'NA may then be used as a 
probe to k 1 X DPI from at»o ig o her | enomk 

DMA fragments. 

25 AHe i.i 1 s f > isolating genomic DNA encoding an AD?i include, bat are not 

limited to, chemically synthesizing the gene sequence itself horn a known sequence or 
i ngcDNAto i evRNA hich encodes the ADPI tun xnmple, RNA for cDNA 
clou ng >f the g ee ens odu m vDPIcanbei soh te I from ( i lis smi< » e> pre ; i' s 
Aim. Those skilled in the art will understand man the present description that other 
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n ho< j be used and as n in scope oft < eeucm 

Any suitable eukaryotic cell can serve as the nucleic acid source for the 
molecular onto tb ek ncodhi i kD'5 fhen'ucl cid sequej es 
encoding the .ADM can be isolated from vertebrate, mammalian, primate, human, 
5 porcine, bovine, feline, avian, equine, canine or marine sources. The DMA may be 
obtained by standard procedures known in the art from cloned DNA (e.g. , a UNA 
"library"), by chemical synthesis, by cDNA cloning, or by the cloning of genomic 
DNA, or fragments thereof; purified .from the desired ceil (See, e.g., Sambrook et al s 
1989, Molecular Clomng, A laboratory Manual, 2d Ed,, Cold Spring Harfcof 
10 Laboratory Press, Cold Spring Harbor, New York; Glover, DM. <ed<), 1985, DMA 
Clomng: A Practical Approach, MRL Press, Ltd., Oxford, U.K.. Vol I, II.) Clones 
derived from genomic DNA may contain regulatory and intron UNA regions in 
addition to coding regions; clones derived iron; cDN.A. will contain only exon 
sequences. 

15 The identified and isolated gene or cDNA can. then be inserted into any suitable 

cloning vector. A large number of vector-host systems known in the art may be used. 
As those skilled in the art will appreciate, the vector system chosen should be 
compatible with the host cell used. Such vectors include, but are not limited to, 
bacteriophages such as lambda derivatives, pfasmids such as P.BR322 or pUC pJasmid 

20 derivatives or ill > ^ « ied viruses such as 

ade.no viruses, adeno-associated viruses or retroviruses. The insertion into a cloning 
vector can be accomplished, for example, by ii gating the DNA fragment into a cloning 
vector whit i uini. However, if tl complementar) 

! v. ! 1 f 1 s t i 5 h 1 tO. , 5 

25 ends of the DNA molecules may be enxy.nmtically modified. Alternatively, any site 
; > ^ .o 0 * om > thi DNA 

teramu; these ligaterf linkers may eomnnae speckle chemically synthesized 

c k. c a! ^ t in i hum. 

alternative method, the cleaved vector and the gene encoding a ABPI may be modified 
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by homopoiyraeric tailing. Recombinant molecules can be introduced into host cells 
via transformation, transfectfon, infection, siectroporation, earn so that many copies of 
the gene sequence are generated. 

In specific embodiments, transformation of host ceils with recombinant DNA 
5 nioieeui.es that incorporate the isolated gene encoding the ADPL e-DNA, or 

synthesized DNA sequence enables generation of multiple copies of the gene. Thus, 
U jti, oioKU u i h e, quant us e gi^u e a in* ottronts smadog ihs 
recombinant DNA molecules from the iranslbrraants and, when necessary, retrieving 
the inserted geoe from the isolated recombinant DNA. 

10 The nucleotide sequences of the present inventor- include nucleotide 

^ „ v i i ilN< mo aame -m < <od 

sequences as native ADPL nucleotide sequences encoding amino acid sequences with 
functionally equivalent amino acids, nucleotide sequences encoding ADPls, fragments 
ofADPIs, ADPI-relaied polypeptides, or fragments of ABM-related polypeptides. 

1 S ta a specific embodiment, an isolated auctek acid molecule encoding a 

ADM-Mated polypeptide can be created by introdncmg one or more nucleotide 
substitutions, additions or deletions into the nucleotide sequence of a ADPI snch that 
t m.rodnccd ntc die 

encoded protein. Standard techniques known to those of still in the art can be used to 

20 ktioduce m ^ - <■ ! - 

PCR-inediaied mutagenesis, Preferably, conservative amino acid substitutions are 
made at oi ; or more pted . amis esiuues. A A uservative 

ammo aiK>mim us s cue s « hie i rh o a. d residue u k 4 c< hh ; 
amino acid residue having a side chain with a similar charge. Families of amino acid 

25 !esidaos\as - ^ ! < c < u i J n r n <rt fht,-u 

families include ammo acids with basic side cb ms , ysmc arginin: histidine) 
acidic side chains (e.g., aspartic acid, glutamic acid), uncharged polar side chains (e.g., 

lyein jarag glutami nine, t in e) >oi t 5 

cu.m^m.c. a »< < tm h> , o'c mc nols •, phas i»l:uiino metinonhic, 



wo mum pct/c miming 
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tryptophan), lx;ta4>rasGhedsMe chains {&g.,teoake» valine, isoleucine) and 
aromatic side <. n. (e.g. , >. o ' > 1 'ifc. tryptophan, msioiu 

tiveh s< i >em don y along all or part of the coding 

sequence such as by saturation m s, and the . result a 

5 h d ! u i 0 ii t i i t t ! sot n ( \ fn r -is 

the encoded protein cars be expressed and lite activity of the protein can be determined. 

5.S Expression of DNA Encoding ADFI& 

The nucleotide sequence coding for a ADPI a ADH analogue, a ADPl-relatcd 

10 > , 1 r sened into 

an appropriate expression vector, i.e., a vector which contains the necessary dflpfipis 
fertile t i crinti t and Iran > the nserted protein-c : mce. The 

i .' _y d - ^ l ■ n \ - , ' . * > - . 

gene encoding the ADPI or its flanking regions, or the native gene encoding the ABPI- 

15 related polypeptide or its Hanking regions. A variety of host-vector systems may be 
utilized in the present invention to express the protein-coding sequence These include 
hut are not limited to mammalian cell systems infected with virus {e.g., vaccinia virus, 
adenovirus, etc.); insect ceil systems infected with virus (e.g., baeukwirus); 
microorgamsms such.as yeast containing yeast, vectors; or bacteria transformed with 

20 bacteriophage^ DMA, pSasmid DNA, or eosmkl DNA. The expression elements of 
vectors vary m the" ' , < <, - \^ m i-ocjr swnem 

* ? cents may be 

used, in specific embodiments, a nucleotide sequence encoding a human gene (or a 
nucleotide sequence encoding a fkncdonaliy active portion of a human ADPI) is 

25 expressed. In yet another embodiment, a fragment of an ADPI comprising a domain 
of the ADPI is expressed. 

Any of the methods previously described for the i ertion of DNA fra < nts 
i, 1 ' ('Wuoiiinh'iise i '-ens \ * , (.oj! ( t j eu<- gene 

consisting of appropriate transcriptional and translalional control signals and the 
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protein coding sequences H • iernvmortx $ , ^ t m DNA and 

synthetic technique and /» v/vo ret n). Expression* 

dsequei ocoding an ABPI oi J - may be k dated by a 

second .nucleic acid sequence so that the ADM or fragment is expressed in a host 
5 transformed with the recombinant DMA molecule. For example, expression of an 
ADM may be controlled by any promoter or enhancer element known in the art 

i express m >i be gene encoding a ADPI 
or aADPf-reiated polypeptide include, but are not limited to, the SV40 early promoter: 
region (Bemoist and Chambon, 1981, Nature 25)0:304-3 10), the promoter contained in 

10 the 3' long terminal repeat of Rons sarcoma virus (Yamamoto, et at, 1 980, Cell 
22:7S7-? l - ! " * i e kinase promoter (n m C 982 Proc. Natl 

Acad. Sci. U.S.A. 78:1441-1 445), the regulatory sequences of the meiallothionsin 
gene (Brinster st al, 1982, Nature 296:39-42),. the tetracycline (let) promoter (Gossen 
et al, 1995, Free, Nat Acad. Sci. USA §9:5547-5551); prokaryotie expression vectors 

IS such as the p-iactamase promoter (Vilk-Kamaroff, et al, 1 978, Proc, Natl Acad, Set. 
U.S.A. 75:3727-3 73 1), or the tac promoter (DeBocr, et al, 1983, Proc. Natl. Acad., 
Sci. U.S.A. 80:21-25; see also "UseM proteins from recombinant bacteria" in 
Scientific American, 1980, 242:74-94); plant expression vectors comprising tbe 
Bopal esynthetas pros oteo 1 ti Bene* rc i et a N tore 303:209-213) or 

20 the cauliflower mosaic virus 35S UNA promoter (Gardner, et al, 1 981, Noel Acids 
Res. 9:2871), and tbe promoter of tire pboiosynthetic enzyme ribuiose biphosphate 
carboxylase (Herrera-Estrella et al., 1984, Nature 3 1 0: 1 1 5-120); promoter elements 
from yeast or other fungi such as the Gal 4 promoter the ADC (alcohol 
i ^."i c, h urn nu P< Km > > t < <. n» n m , , 5 ^ >m kahnc 

25 pbosphaLtse :m . > n < >Wmg aah-murmn^ >p, oc, :oi icpons. v ucb 
exhibit tissue specificity and have been 1 edm transgenic mm * t'ge 

com N c on whit it is at em pane 1 ciaar Is (Swift et al 4 eil 
38:639-646; Omits et al, 1986, Cold Spring Harbor Symp. Quant Biol. 50:399-409; 
\ cDonakl )87 Hep U lo 25 5); ms n gen out! >1 rcg a vhicfe is a ii 



. in pancreatic beta cells {lianahan, 1985, 'Nature 315:1 13-1 22), mmimoglohulm gene 
control regioi i i s live in lym < < t <. is << v ! * } > - 1 1984 i 5 
38:647-658; Adames et al, 1985, Nature 318:333-538; Alexander et al, 198?, Mol 
Cell. Biol. ?: 1436-1444), mouse mammary tumor virus control region which Is active 
5 \ u' It s 1 m « i i t M ! 1 * 1 

albumin gene control region which Is active in liver {.Fiukeri ct at, 1 987, Genes and 
Devel 1 ;268-276), alpha- fetoprotein gene control region which is active in liver 
(Kmmlauf et al, 1985, Mo! Cell Biol 5:1639-1648; Hammer et aL, 1987, Science 
235:53-58; alpha 1 -antitrypsin gene control region which is active in the liver (Kelsey 

10 et al, 1987, Genes and Devel 1:161-171), beia-globin gene control region vdnehis 
active hi myeloid ceils (Mograra et aL 1985, Nature 315:338-340; Kollias et at, 1986, 
Cell 46:89-94; myelin basic protein gene control region which is active in 
oligodendrocyte cells in fee brain (Headhead et aL 1987, Ceil 48 : 703-7 12% myosin 
light chaht-2 gene control region which is active in skeletal muscle (Sam, 1 985, Nature 

15 314:283-286); neuronahspecifie snolase (HSE) which is active in neuronal ceils 
(Morelli et al, 1999 s Gen, Vtfol 80:571-83); brain-derived neurotrophic factor 
(BDNF) gene control region which is active in neuronal cells {Tabuohi et al, 1998, 
Biochem. Biophysie, Res. Com. 253:818-823); glial fibrillary acidic protein (Gf Ai>) 
promoter winch is active in astrocytes (Comes et al, 1999, Braz J Med Biol les 

20 32(5>:6l.9-o J 1 . Morelli el al, (999, Gen. Viroi. 80:571-83) and gonadotropic releasing 
nouno te <. < s . i , < i ' (Ma^on u al, 1986- 

Science 234:1372-1378). 

In a specific i use« iter operably 

linked to a ADFf-encoding nucleic acid, one or more origins of replication, and, 

25 optionally, one or more selectable m notic resistance gene) 

In a specific embodiment,, an expression construct is made by sabcloning a 
A.DPI or a ADPI-related polypeptide coding sequence into the EcoRl restriction site of 
each of the three pGEX vectors (Glutathione S-Transferase expression vectors; Smith 
and Johnson, 1983, Gene 7:31-40). This allows &r fee expression of the ABPI 



product or ADPPreiattxl polypeptide a mi the subclone in the correct reading frame. 

mm dianl < 1 s i i ! < oral-based expre >n systems m 3 
util d. in cases where la oviru u spressionvc 03 yjpl 

s quei? 1 1 >P el d polypeptid juence may be I e 

5 adenovirus transcription/translation control complex, eg., the late promoter and 

t ipartto leader seqs enoe ? e adenovirus 

genome by m vbro or i.« vivo recombination, Insertion in a non-essential region of the 
viral genome (e.g., region EI or E3) will result in a recombinant virus that is viable 
and eapaob ^ ' ^ \ ^ - v." " v\ 

10 Sheak, 1984, Proc. Natl Acad. Sob USA 81:355-359). Specific initiation signals may 
also foe required for efficient translat o < by coding sequences, These 

signals include the ATG initiation codon and adjacent sequences. Furthermore, the 
initiation vh > r o ire desired codii g 

sequence to ensure translation of the entire insert These exogenous translational 
15 control signals and initiation codons cm be of a variety of or? gins, both natural and 
synthetic. T he efficiency of expression may be enhanced by the incl usion of 
appropriate transcription enhancer elements, transcription terminators, etc > (see Biter 
etal, 1987, Methods in Enzymol. 153:51-544), 

Expression vectors containing inserts of a gene encoding a ADFI or a 
20 ADFi-related polypeptide can be identified, for example, by three general approaches: 
- 1) s >r absen jarker " gene Inactions, and 
(c) expression of inserted sequences. In the first approach, the presence of a gene 
f K h ^ * t 1 ( ) n s u u be ahi d i b *. aud 

1) b j( uu ) 1 up i us 10 ii si "i wiK It 5 s ejted 
25 gene encoding a A.DPL In the second approach, the recombinant vector/host system 
can be identified and selected based upon the presence or absence of certain "marker" 
gene functions (e.g. , thymidine kinase activity, resistance to antibiotics, transformation 
phenorype, occlusion body formation in baooiovbus, etc.) caused by the insertion of a 
gene encoding a ADPI in the vector. For example;, if the gene encoding the ADFI is 



inserted t > « nienceo ecto e< mbmants eoimrinin the 

geae encoding the ADPI insert can be identified by the absence of the marker gene 
function. In the third approach, recombinant expression vectors can. be identified by 
a sa> ig ti < »enc p < d ict (i e., ADPI) expressed by the recombinant Such assays « an 
5 be based, for example, on the physical or functional properties of the ADPI in in vitro 
u.-ih.ay \ -t i v.g . bsnch'np with ADPI antibody. 

In addition, a host cell strain may be chosen which modulates the expression of 
the inserted sequences, or modifies and processes the geue product in die specific 
fashion desired. Expression from certain promoters can be elevated in the presence of 

10 cui mixers > - oe »^ th >oetv \\ er < \ ' i OPl-reklcd 

polypeptide may be controlled. Furthermore, different host ceils have characteristic 
and specific mechanisms tor the trans iationai and posi-translational processing and 
modification, (e.g. , g|ycosylatio» f: phosphorylation of proteins). Appropriate cell lines 
or host sys tems can be chosen, to ensure the desired .modification and processing of the 

IS foreign protein expressed. For example, expression, in a bacterial system will produce 
an uaglycosylated product and expression in yeast will produce a glycosylated 
product. Eukaryotic host cells which possess the cellular machinery for proper 
processing of the primary transcript, glycosyiation, and phosphorylation of fee gene 
product may be used. Such mararaaliaxi host cells include but are not limited to CH0, 

20 VERY, BHK, Hela, COS, MDCK, 293, 313, WBS, and in particular, neuronal cell 
lines such as, for example, SKi-N-AS, SKi-N-Fl, SK-N-DZ human neuroblastomas 
(Sngimoio et al s 1984, X Hall Cancer Inst. 73: 51-57), SK-N-SH human 
neuroblastoma (Biochim, Biophys. Acta, 1982, 704; 450-460), Daoy human cerebellar 
medullobiastoma (He et: al, 1992, Cancer Res. 52: 1 1 44-1 1 48) DBTRG-05MG 

25 glioblastoma cells (Kruse et aL, 1992, in Vitro Cell. Dev. Biol 28 A: 609-614), IMF, 
32 human neuroblastoma (Caticer Res,, 1970, 30: 21 10-2118), 1321M human 
astrocytoma fProc. Natl Acad. Set. USA ,1977, 74; 4816), MOG-G-CCM human, 
astrocytoma (Br. J, Caaccr, 1984, 49: 269), U87MG human ghoblasicami-astnacytoma 
(Acta Pathol Microbiol Scaa&r 1968, 74: 465-486), A172 human glioblastoma 
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(Olopa le < t ai - ' ^ N :, Cancel R* - >2 252 : 25 i9> ; C6 r< ?j Benda et a! , 

]'*t>S>. VI^pcw 10! -~r--370- V>rv> la > aietda en, <l\,v \ tl Acad. Sci. 

'USA, 1970, 65: 129-136), 'NB4! A3 moose neuroblastoma (Proc. Had. Acad, Sci. 
USA, 1962, 48: 1184-1 190) 5 SCP sheep choroid plexus {Bolin .etaL, 1994, J. Virol 
5 Methods 48: 21 1 -221), 0355-5, PG-4 Cat normal astrocyte (Haapala ei a!., 1 985, I 
Virol. 53: 827-833), Mpf ferret brain (Trowbridge et aL, 1982, In Vitro 18: 952-960), 
and normal cell lines seed as, for example, CTX TNA2 rat normal cortex brain 
(Radaayet al, 1992, Proc. Natl Acad. Sci USA 89: 6467-6471) such as, for example, 

U i m ' ! •> * m iuMU K d I thav I U s v 1 s «\ 

10 i v'K> s 

For long-term, high-yield production of teeombmattt proteins, stable 
esp* ^snm^p'Oilned hot tximpk cd 1 > ( ik m ' 

expressed or pathway gene protein may be engineered. Rather thus • using expression 
vectors which contain viral origins of replication, host cells can be transformed with 

1 5 DMA controlled by appropriate expression control elements (e,g. > promoter, enhancer, 
sequences;, transcription terminators, poly ad enyl at ion sites, etc.), and a selectable 
marker, Followd gi - - 1 e rod cells may be 

allowed to grow for 1-2 days in an enriched medium, and then are switched to a 
SCJCCtivt fK ium Is > s > Korsmrs 

20 resistance to the selection a ^ integrate the piasmid into their 

chromosomes and grow to form foci, which in tarn can be cloned and expanded into 
t 1 1 This method may advantaged >ensedtoet t I xAvdrch 
express the dog rj;i;.h; expressed or pathway gene promin. Such engineered ceil 
lines may be particularly useful in screening and evaluation of compounds that affect 

25 H u <o s,nt * t! ! > <p v Md i' p !h n ^ < p < an 

A number of selection systems may bo used, including hut not limited to the 
herpes simplex warns thymidine kinase (Wigier, et ah, 1977, Cell 1 1 '223). 
r\io^t)Jr i . t i Ihoe 

Natl Acad. Sci USA 48:2026), aiid adenniephospfooribosyiiransferase (towy, et ai. 
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1980, Cell 22:81?) genes can be employed in tic-, hgprt- or aprt- cells, respectively. 
Also, antimetal > ; < he basts v selection or dhfr, which 

< ii 'A , N* ! Vead S < S \ 7? N 
O'Rare, et ai., 1981, Proc. Natl. Acad. Sei USA 78:1527}; gpt, which confers 
5 resistance to mycopheaoiic acid (Mulligan & Berg, 1981* Proc. Natl. Acad. Sci. USA 
78:2072): neo, which confers resistance- tofts aminoglycoside G-418 
(Coiberre-Garapln, et ah, J 981, 1 MoLBiol 150:1); and hygro, which confers 
resistance to hygromyein (Santerre, et al.„ 1 984 ; Gene 30: 1 47) genes. 

hi other embodiments, the ADPI, fragment, analogue, or derivative may be 
10 expressed as a fusion, or chimeric, protein product (comprising the protein, fragment, 
analogue, or derivative joined via a peptide bond to a heterologous protein sequence), 
For example, the polypeptides of the present invention may be fused with the constant 
domain of immunoglobulins (IgA, IgE, IgG, IgM), or portions thereof (CHI, CH2 S 
CHS, or any combination thereof and portions thereof) resulting in chimeric 

15 X> tpUes Mkl , ) j to, . - ) n i v t K.M.1 HHK hi < 

vim, and enhance the delivery of an antigen across an epithelial barrier to the hnniune 
system. An increase in the half-life in vivo and facilitated purification has been shown 
for chimeric proteins consisting of the first two domains of the human 
€B4-poIypeptids and various domains of the constant regions of the heavy or light 

20 chains ofmammaKaa immunoglehrdins, See,-e,g., BP 394,827; Traunecker et ah, 
Nature, 33 ! :84-86 (i 988). Enhanced delivery of an antigen across the epithelial 
in it t o -s n > j i osu - M&uhr) 

^ i -> < loonfiR nnd au m. < let <. t ■> , ^ PCT 

publications WO 96/22024 and WO 99/04813). 

25 Huclek acids encoding an &DPI - < < an ADW, an ADPl-related 

>lypt ' i me tofan VDPJ-related pel) « » >ho| 

<i£0,„ tat, t ! i fe > j h ! »ad „,n, u I pun k wo? 
oftheexp? ssed polypeptide. For exarnpb j md bed b cneel t 
alif vs o he .; do p rifk tion non-denatnred fusi m prot h exp es ed i htm ? 
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cell lines (Janknecht et ah, 1991, Proo. Natl Acad. Sc=. USA 8S:S972~897). 

An ADPi fusion protein can be made by ligatiog the appropriate nucleic acid 
i gtl lesired amino acid sequences to each therbn leihods k«ow.n 
j \u ut the propei Oiu enc I expre\sin the mmerif produc byn b ds 
5 commonly known in the art. Alternatively, a ADH fusion protein may be made by 
protein synthetic techniques, e.g , by use of a peptide synthesizer. 

Both eDNA and genomic sequences can be cloned and expressed. 

5,9 Domain Structure of ADFis 

10 ' Domains of some of the ADPls provided by the present invention are known m 

the art and have been described in title scientific literature. Moreover, domains of a 
ADFI can be identified using techniques known to those of skill in the art. For 
example, one or more domains of a ADH can he identified by using one or mm of 
the following programs: ProDonw TMpred, and SAPS. ProDoni compares the amino 

15 acid sequence of a polypeptide to a database of compiled, domains (m>-&&> 
http^Avvw.tottlou8ednra.&/pK>d<m^tml.;. Co*pet F- s GonzyJ. & KahnD,, 199% 
Nucleic Acids lies., 27:263-267). TMpred predicts membrane-spanning regions of a 
polypeptide and their orientation. This program uses an algorithm thai is based on the 
{ . s t i \ b> i< > ! 1 in d luun u < 1 

20 prori (see, eg,, http;//www,ch cmbnetorg/sofi-v. are ' fMPRFD Junn.h«al> 

Hofiaann & Stoffel. (1993) «TMfease - A database of membrane spanning proteins 
segments." Biol Chem. Hoppe-Seyler 347,166). The SAPS program analyses 

- r . , n for statistically significant features like eharge-d esters, repeats, 
hydrophobic regions, compositional domains (see, e.g., Brendei et at, 1992, Proc. 

25 Natl. Acad. Sol, USA 89: 2002-2006). Thus, based on the present description, those 
skilkdn (be an can r domnns..} a \Dld hew cvymatfc oj biudmg activity, 
aad leaner can identify nucleotide sequences encoding such domains. These 
nucleotide sequences can then be used for recombinant expression of a ADPI fragment 
that retains the e.< ym tic or b idin ictivi of the ADPI, 



3a d iv pa at description, those skill? i ^> ^ '> omains 
Di > a enzyn atic or binding activity, and limber can identify nucleotide 
sequences encoding such domains. These nucleotide sequences can then be used for 
recombm it xprcswo < \DF1 ragments thai eta th enzymatic or binding 
5 activity of the AI>PL 

In one embodiment, aADHhasan amino acid sequence sufficiently similar to 
an identified domain of a known polypeptide. As used herein, the torsi "sufficiently 
similar" refers to a first amino acid or nucleotide sequence which contains a sufficient 
number of identical or equivalent < " a similar side chain) amino ,u d residues 
10 or nucleotides to a second amino acid or nucleotide sequence such that the first and 
second amino acid or nucleotide sequences have or encode a common structural 
domain or common functional activity or both. 

An ADPI domain can be assessed for Its function using techniques wed known 
to those of skill in the art. For example, a domain can be assessed for its kinase 
15 activity or for its ability to bind to DNA using techniques known to the skilled artisan, 
Kinase acti vity can be assessed, for example, by measuring the ability of a 
polypeptide to phosphorylste a substrate. DNA binding activity can be assessed, for 
example, fay measuring die ability of a polypeptide to bind to a DNA binding clement 
in an electromability shift assay, in a preferred embodiment, the function of a dornam 
M of an ADPI i s determined using an assay described in one or more of the references 
idenn&ed in Table Vill, kifiv. 

5. I 0 Production of Antibodies to ADPfe 

According to the invention a ADPI , ADPI analogue, ADPI -related protein or a 
25 fragment or deriva iveofam t i tin i dug ma\ In- used as an immunogen to 
generate am (bodies nhkb uTiw.-u'tdh bind such an hmronogers. Such 
immunogens can be isolated by any convenient means, including the methods' 
described above. Antibodies of the invention include, but are not limited to 
pol v >> d moi solos i, bisj 5 ed or eiiirnerk mdbodies mi ie chain 
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ced by a ub 

f t ii 1 -* st > ut nih i nl itc t nait o^ i o 
"hi^&.nc ht'c u rtVx) x tii t'.l-NW mm oo n 

molecules and immunologically active portions of iinmimoglobmin molecules, i.e., 
5 molecules that contain an antigen binding site that specifically binds an antigen, lbs 
immunoglobulin molecules of the mvemion csn.be of any class (e.g., IgG, IgE, IgM, 
U A > j -> . > - Heenle. 

la en* ttbodmsthattwt 1 oc, \U ot eene- m^ 

ABPIs may be prepared. For example, antibodies that recognize these ADPIs and/or 
10 their isoforms include antibodies recognizing ADPI-62, ADPI-68, ADPI-72, ADPI-- 
78.2, ADPI-108, ADPT440, ADPM41, ADPI-153.2, ADPI-175.2, ADPM8S.I, 
ADPI-189.2, ADPX-193, ADPM96.2, ADPKH, ADPI-220, ADPI-228, ADPl-230,1, 
ADPP2S6, ADPI-289, ADPK291, ADPI-297, ADP1-3 1 1, ADPI-323, ADPf-35 i , 
ADPI-353, AOPi-359, ADPF371, ADFt-372, ADPM87, ADPI-390, AW399.2, 
1 5 ADPM19, ADP1-424, ADPI-429, ADPI-471 , ADPI-506, A.DP1-5 1 J , ADPI-52S, - 
ADPI-54Z3, ADP1-547.L Certain antibodies are already known and can be purchased 
b om commercial sources as shown in Table VII above. In another embodiment, 
methods known to those skilled in the art are used to produce antibodies thai recognise 
m ADPI, an ADPI analogue, an ADPDrelared polypeptide, or a derivative of fragment 
20 of any of the .foregoing. 

In one ekbodimcnt of the invention, antibodies to a specific domain of a. ADPI 
are produced. In a specific et.nbodi.monL bydrophilic fragments of a ADPI are used as 
if wA ! >duct n 
i die production of antibodies, screening for the desired antibody can bo 
25 accomplished by techniques known in fee arc e.g. BUS A (eimyinedkked 

immunosorbent assa\ ) For example, to select antihodh s thai recognize a specific 
domain of a ADPI, one may assay generated bybridomas far a product which binds to 
a ADPI fragment containing such domain. For selection of an antibody that 
specifically binds a first AOT bomoIopebui which does not specifically bind to {or 



binds less avidly to) a second A DPI homologue, one can select an the basis of positive 
binding to fee first ADPI ho lac! r reduced b idhig to) 

the second AD PI homo?. >gte m , % - o > d^ ^ . i h 

hinds & ADPI but which does not specifically hind to (or binds less avidly io) a 
5 i st i of the same pro! t form 5 

core peptid ths DPI), one c t u? i >ositi> fine > to the ADPI 

and a lack of binding io (ox reduced binding to) the different isoform (e.g., a di Cferent 
glyeoform). Thus, the present .invention pro vides an antibody {particularly a 
monoclonal antibody) that binds with greats aflihiiy (particularly at least 2-fold, more 
10 particularly at least S- foid still more particularly at least 10-foid greater affinity) to a 
M) '! aim a m - i ihtif n->U ^ v > , „ < " ^ the \DPi. 

Polyclonal antibodies which may be used in the methods of the invention are 
v, v! > v <. <t >opuS so! oi niibody; c ,vJo h s; of immunized 

animals. tJnfractionatcd immune serum can also be used. Various procedures t&a&mi 
1 5 m the art may be used, for the production of polyclonal antibodies to a ADPI, a 
fragment of a ADPI, a ADPI-telated polypeptide, or a fragment of a ADPfirekted 
polypeptide- in a particular embodiment, rabbit polyclonal antibodies to an epitope of 
a ADPI or a ADF'firelated polypeptide can be obtained. For example, for the 
production of polyclonal or monoclonal antibodies, various host animals can be 
20 immunized by inicu ion with the native or a synthetic (e.g., recombinant) version of a 
ADPI, a fragment of a ADPI, a ADFIo tic :>< \jndc > a fragment o 5 
ADPX-relate >rah i c< ! s etc. Isolated 

ADPIs suitable for such immunization may be obtained by the use of disco very 
techmimes. such as the preferred technology described herein. If the ADPI is purified 
25 byge ' 1 is, the \DP1 can be used f . t omutbout prior 

xtraction fron 3| e | ljus ants may be nsed to enhance the 

immunological response, depending on the host species, including, but not limited to. 
i I k ( o A n > i on „ ! 1 I . s ) 

t ^> « >stance sucb lecithin, pjnromc poly<. opof n n peptidt 



an oil emulsion, keyhole limpet hemocyamn, dmitrophenol, and m-adjovanl such as 
BCG (bacille Calmette-Guerm) or eorynehacterium parvum. Additional adjuvants are 
also well known In the art. 

For preparation of monoclonal antibodies (niAhs) directed toward an ADPL a 
5 frag^nt of an ADPL an ADPPreiaied polypeptide, or a fragment of an ADFi-related 
polypeptide, any technique- that provides for the production of antibody molecules by 
continuous cell lines in caltore may be used. For example, the hybridoma technique 
originally developed by Kohter and Miistein (1975, Nature 256:495-497), as well as 
< ' < e(Ko bi retal, 1983 1 

] 0 na technique to produce human 

monoclonal antibodies (Cole el al. s .1985, in Monoclonal Antibodies and Cancer 
Fhexapy, VlanR Liss, inc., pp ??-%). Sin . - nay be of any 
mm t li ' v n U V ) and any subclass tbete> 

'flte hybridoma producing the mAbs of die invention may be cultivated in vim or in-. 

1 5 vim, In an additional embodiment of the invention, monoclonal antibodies can be 
produced in germ-free' animals atiiiznig known technology (PCI7IJS90/02545, 
met ip.n ii i f K! ! - n i x 

The in - - ihodies include but are not limited to human monoclonal 

antibodies and chimeric monoclonal antibodies (e.g.* human-mouse chimeras), 

20 Humanised antibodies are antibody molecules from non-human species having one or 
imtio n i t ! s i us o ^x-- 4 "s t ! ^ ~i i-human species and a. 
Itoework region from a human immunoglobulin molecule. (See, eg,, Queen, U.S. 
Patent No. 5,585.089, which is in^QOEpof^ted' tlei?eaa- : l^ F ''^e^^ie^ in its entirety.) 
Chimeric and humanized monoclonal antibodies can be produced by 

25 recombinant DNA techniques known in die an, for example using methods described 
in PCT Publication No. WO 87/02671; European Patent Application 184,187; 
mi iVh > an 1 ~ t p oK t j e 

Publication No, WO 86/01533; U.S. Patent No. 4,816,567; European Patent 
Application 125,023; Better et al, 1988, Science 240: 1 04 M 043; Liu et ai 5 I 987, 



Proc. Natl Acad. Soi. USA 84:3439-3443; Liu et ai„ 1987, J, Immunol 
139:3521-3526; Stm el al., 1987, Proc. Natl Acad. Sen USA 84:214-218; Nishhmira 
et al, 1987, Cane. Res. 47:999-1005; Wood et at, 1985, Nature 314:446-449; asd 
Shawet al., 1988, J. Natl. Cancer last 80:1553-1559; Morrison, 1985, Science 
5 229:1202-1207: Oi et aL 1986, Bio/Iediniques 4:214; U.S. Patent 5,225,539; Jones et 
al, 1986, Nature 321:552-525; Verhoeyau et al {1988} Science 239:1534; and Beidler 
et al., 1988, 1. Immunol. 141:4053-4060. 

Completely human antibodies are particularly desirable for therapeutic 
treatment of human subjects. Such antibodies can be produced using transgenic mice 

10 which are incapable o! xpressin endogenous immut t y t Si gin chains 

genes, bnt winch can express human heavy and Sight chain gen.es. The transgenic nuce 
are immunized In the normal fashion with selected antigens, e.g., all or a portion of a 
A'DH of the invention . Monoclonal antibodies directed against the antigen can be 
obtained using conventional hybiidoma technology. The human ijr.inniaoglobu1.tn 

1 5 traBSgenes harbored by the transgenic mice rearrange daring B cell differentiation and 
subsequently undergo class switching and somatic mutation. Thus, using such a 
tedmnpK n is pos il k to j i i j u h ill s \ \' u>: < I 
antibodies. For an overview of this technology for producing human antibodies., sec 
Lohberg and Hussar (1995, Int. Rev. .Immunol. 13:65-93). For a detailed discussion of 

20 ii > I » C g 1 , i ' < iOd hUO XI Til > 1 1 ! ! 

and protocols lot producing such amibodies, see, e.g., U.S. Patent 5,625,126; U.S. 
Patent 5,633,425; U.S. Patent 5,569,825; U.S. Patent 5,661,016; and U.S. Patent 
5 ^-r" 1 B0 .a o < es such as M g ai hxc (Freemont < < a! md 

Genpharm (San Jose, CA) can be engaged to provide human antibodies directed 
25 agate .sit s -ee,< echo* o srml, to th:it d^eril it >. 

(O ihVl ii 1 t,l i >1 i x < UI.O ,m u > UK 

ol.f . isekction * ii .U . proacha 

selected non-human monoclonal antibody, e.g., a moose antibody, is used to guide the 
sdeenoT i-Uo>nu^kk.\ • >inm\ ,r".n » d> :eeo v an.nng the sjtc epitope iJespersca] 
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( y i hm > OCiw f ! ; 

The antibodies of fee present invention caa also be . < < l > - 

phage display methods known in fee art. In phage display methods, fbnotionai 
tbody domains at isplayed on the sui e of phage particles wl u n the 
5 polynucleotide sequences encoding them. In a particular, such phage can be ntUked to 
display antigen binding domains expressed rrom £ repertoire or combinatorial antibody 
libi i < i 1 fan > nine) s <p> ig an is i bind n > ! tu ) that 

HiKLvvtl! ' Oi UHJv i IK i * i ! < < M ' ^ i f < " , iMTlg 

labeled antigen or antigen bound or captured to a solid surface or bead. Phage used in 

10 tee method typieaUy filamenu* - <. \ « * .g .c a*\! Mi t hmiuig domains 
expo - J >m > . ith.l ;b ; ; i 1 Pv antibod doe. s 

u > tib tit m o it iih r d tn ! eae VIII protein. P hsp a 

methods that can be used to make fee antibodies of the present invention include those 
disclosed in Brinfcman ei ah, 1 loawnoi Methods 182:41-50 (1995); Ames et ah, J, 

15 Innminol. Methods 184: 1 77486 (1995); Ksttiehorough et at, Eur. I Immunol 
24:952-958 (1994); Persic et ah, Gene J 87 9-18 (199?); Burton et at, Advances in 
Stomunology 57:191-280 (1994); PCX AppHcaiioa Ho. PC17GB91/01 134; PCX 
Publications WO 90/02809; WO 91/10737; WO 92/01047; WO 92/18619; WO 
93/11236: WO 95/15982; WO 95/20401; and U.S. PatetKos. 5,698,426; 5,223,409; 

20 5,403,484; 5,580,717; 5,427,908; 5,750,753: 5,821,047; 5,571,698; 5,427,908; 
5,516,637; 5,780,225; 5,658,727; 5,733,743 sod 5,969,108; each ofwMchis 
incorporated* hereirt by reference in its entirety. 

\ 1 t } k w rences, a p.h s ior e nobody coding 

regions from the phage can be isolated and used to generate whole antibodies, 

25 including htauai ntibodics. or ny other desire* s i rnent, and 

expressed in any desired host, including mammalian a.iK n * i pUra ceil.-, 
yeast, and bacteria, eg,, as , t . >elo% For ex ample, techniques to 

x 1 ' ■ t > v. 1 j'> ii i i i n ii i i o mok v. 1 us 5g 
methods known In he a; sua stht disclosed in Pi Fpubliear ra WO 92/2 
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MrittMZ«t*L» MdTscfcai^ues 12<6):864-S69- (1992) 3 \ UBI 34:26-34 

1995) is i 5 ^ i s 240:1* 10 (1988) referenc i 
by reference in their entireties). 

Examples of suhabie techniques which can be used to produce single-chain Fvs 
5 and antibodies against ADPls of the present invention include those described in U.S. 
Patents 4,946,778 and 5,258,49$; Huston et ah. Methods in Etymology 203:46-88 
(1991); Shu st aL PNAS 90:7995-7999 (1993); and Stara et aL Science 
240:10384040 (1988). 

The invention further provides .for fee use of bispeciiic antibodies, which can 
10 he m id* by n etl >ds h) own i i the art > raditional production of full length b specific 
antibodies is based on the co-expression of two itnmimoglobidin heavy chain-light 
chain pairs, where the two chains have different sr\ * t >'L I9S3, 

Nature 305:537-539), Because of the random assortment of immunogiobuUn heavy 
and light chains, these hybridomas (quadromas) produce a potential mixture of 10 
15 different antibody molecules, of which only one has the correct bispeciiic structure. 
Pntifioation of the correct molecule, which is usually done by affinity chromatography 

ntrcarab >e, at ioprochn ids are low. Similar pr< ced e$ - t 
disclosed in WO 93/OS829, published 13 May 1993, and in Trauneeker et ah, 1991, 
EMBOJ. 10:3655-3639. 
20 ' ' rent and mom preferred approach, antibody variable 

domai with i d* bmdi cities (anubody-anti i j g Mtes) are 

fused to immunoglobulin constant domain sequences rhe insi \ ft biyiswithaa 

an < * m d k y cl t r > si i Com i'm compj ! part of t 

CH2 f and CH3 regions, it is preferred to have fee first heavy-chain constant region 
25 {CM ) :o-u>iVt r :t v „ s u n . ft heist cliai-i 1 nds«c prevent u at least one of 
tl c fu joos DM \s enct In g the 1 d, ii des rei 

the immxmoglpbttlkt light chain, are inserted into separate expression vectors, and are 
oo r.fivc.vi rsv , hi 'i . ^r- i es pro\ idwt, io< ^rev; thon nht\ in 
adjusting fee mutual proportions of me three polypeptide fragments in embodiments 



when unequal ratios of the three polypeptide chains used in the construction provide 
I s ( mm hi Is ho> v< pos >k se hi oding sequences i i s 
all three polypeptide chains in one expression vector when the expression of at least 
two polypeptide chains in equal ratios remits in high yields or when the ratios are of 
5 - \\i , , 

In a preferred embodiment of this approach, the bispeeirle antibodies are 
composed of a hru , umo ob fun eh >^ Lb i xsthmdm speeificit m 
one arm, and a hybrid itwmnoglMm heavy chain-light chairs pair (providing a 
second binding specificity) m the other arm. It was round that this asymmetric 

10 structure facilitates the separation of die desired bispecifie compound from unwanted 
iummnoglobulm chain .combinations, as the presence of an immunoglobulin light 
chain k only one half of the bispecifie molecule provides for a facile way of 
separation. This approach is disclosed in WO 94/04690 published March 3,1994. For 
fbrthei tub b genen ingbi > i " mtibodies s<i for exaaapfe Suresh el ai, 

15 Methods in Enzym'ologyv 1986, 121:210. 

The invention provides fractionally active fragments, derivatives or analogues 
of the anti-ADM immunoglobulin molecules. Ftmciionaliy active means that the 
fragment, derivati ve or analogue is able to elicit anti-anti-idiat^e antibodies (i.e, s 
tertiary antibodies) thai recognize the same antigen that is recognized by the antibody 

20 from which the fragment, derivative or analogue is derived. Speeifjeairypin a 

preferred embodiment the antigenicity of the idiotype of the immunoglobulin moieenie 
may be enhanced by deletion of framework and CDR sequences that are G4ertnhial to 
the CDR sequence that, specifically recognizes the antigen. To determine which CDR 
sentences bind the antigen, synthetic peptides containing the CDR sequences can be 

25 used in binding assays with the antigen by any suitable binding assay known in the art. 

The present invention provide? antihous frag! u is sm h is, but not limited to, 
bVm'h> fx i \ \ t ^ meogufre specific 

epitopes may be generated by known techniques. F(ab')2 fragments consist of the 
variable region, the light chain constant region and the CHI domain of the heavy chain 



142 



and are generated by ui> digestion of the antibody molecule. Fab fragments are 
generated by red cing th del fb > igments The invention 

also pi s >\ ides 1 net s of the antihod 1 1 dlon, 15 

gay minimal fragment thereof such as Fvs or single chad) antibodies (SCAs) (e.g., as 
3 described m U.S. Patent 4,946,778; Bird, 1 988, Science 242:423-42; Huston et ah, 
1988, Proc, Natl. Acad. Sci USA. 85:5879-5883; and Ward et al., 1989, Nature 
334:544-54), or any other molecule with the same specificity as the antibody of the 
invention. Single chain antibodies are formed by Msing t&e heavy and light chain 

l i i i S t l X ! t {)!! ! 1 ' < 

1 0 polypeptide. Techniques for die assembly of functional Fv fragments in E. coli may 
be used (Skerra et at, 1 988, Science 242:1038-1041). 

in other embed t s in p fusion pi 

immunoglobulins of the invention (oj unci ; tive fragments i neoi), for 
example in which the immunoglobulin is fused via a covalent bond (e.g., a peptide 

! 5 bond), at either the N-t eraihms or the C4emmms to an amino acid sequence of another 
p t< i (o po tion thea pi mhl t least 10, 20 o S< < t no acid p« rtio ) >i th< 
protein) that is not the immunoglobulin. Preferably the immunoglobulin, ortogment 
thereof, is eovaientjy linked to the other protein at the N-terminus of the constant 
domain. As stated above, such n > - - < .on. increase 

20 half-life in vivo, and enhance the delivery of an antigen across an epithelial barrier to 
the immune system. 

The immunoglobulins of Reinvention include analogues and derivatives that 
are either modified, i.e., by the covalent attachment of any type of molecule as long as 
such covalent attachment that does not impair imnnmospeoifie binding. For example, 

25 mm n \ < J h u e \ k ! u 1 m binds 

^ t K>»cih <. hut ( •> k <. g> t <. eetUation, 
pegyktion, phosphorylation, amidation, derivatfcation by known protecting/blocking 
groups, proteolytic cleavage, liriksge to a cellular Kgaud or other protein, etc. Any-of 
uumeroosck i» < carried ou yv kn vn tech ques nckding, 
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but not limited to specific chemical cleavage, acetylatioa, foimylation, etc. 
y i nail t antilogordt i m < stain one ot orenon-c - io 
unnatural amino acids. 

']] «j o t! y_ aiCtbeds^ v \i n , ^ . now-, m fre art relating o 

5 s Wis of the inves tio « g , fbi in. aging ftiese 

prott t 'it si tng 1 is h v » - npte i dia| osth 

methods, etc. 

5.1! Expression of Antibodies 
10 The antibodies of the invention can be produced by any suitable method known 

hi the un { j h synthesis of antibodies, in particular, by chemical synthe&is or by 
e< bit! > > 'Si ! ) t >>< ^ b too u t usmu 
techniques. 

Recombinant expression of antibodies, or fr«jg fkJ t % at u - m , i 
1 5 thereof, requires construction of a nnctoic acid that encodes the antibody, If the 
nucleotide sequence of the antibody is known, a nucleic acid encoding the antibody 
may be assembled from chemically synthesized oligonucleotides (e.g., as described in 
Kiunneier et al> 1994, BioTedrniques 17:242), which, briefly, involves (he synthesis of 
overlapping oligonucleotides containing portions of the sequence encoding antibody, 
20 annealing and ligation of those oligonucleotides, and then amplification of the iigated 
oligonucleotides by PCR, 

Alternatively, die nucleic acid encoding the antibody may be obtained by 
cloning the antibody. If a clone eotvt.aini.tic the nucleic acid encoding the particular 
antibody is not available, but the sequence of the antibody molecule is known, a 
25 \ k » acid encoding da .mub.dy nay be s.-bk-.used fr=un a wm.tbic source (e.g., an 
antibody eDNA library, or cDNA library generated .from any tissue or cells expressing 
the antibody) by PCR amplification using synthetic primers hybridisable to the 3' and 
5' ends of the sequence or by' stoning using m bligcaiucleotide probe specific for the 
particular gene sequence. 
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If m autfood} sole ufc hat pec 8c 6 > < 
available (or a source for a cDNA library for cloning a nucleic acid encoding such 'an 
antibody), antibodies specific ibr a particular antigen may be generated by any method 
known m the art, for example, fo immunizing an animal, such as a rabbit, to generate 
5 polyckuu antibodies oi more moclonal antibodies 

Alternatively, a clone encoding at least the Fab portion of the antibody may be 
obtained by screening Fab expression libraries (e.g., as described in Base ei ah, 1 989, 
Science 246:1275-1281) for clones of Fab fragments that bind foe specific antigen or 

w Mtwi*^ 624, Hano 

10 ei ah, 199? Proc; Nail Acad. Sci USA 94:4937). 

Once a nucleic acid encoding at least the variable domain of the antibody 
molecule is obtained, it may he introduced info a vector containing foe nucleotide 
sequence encoding the constant region of the antibody molecule (see, e.g., PCX 
Publication WO 86/05807; PCX Publication WO 89/01036; and U.S. Patent No. 

15 > 2 ' 164 S c t s mi inm; i i con 1 1 i | ; < eavy chain for a exp s < 
with the nucleic acid to allow the expression of a complete antibody molecule are also 
available. Their the nucleic acid encoding foe antibody can be used to introduce the 
nucleotide substitutions} or deletion(s) necessary to substitute (or delete) the one or 
more variable region cysteine residues participating in an fotrachain disulfide bond 

20 With I residue s I group Such 

modifications can be carried out by any method known in the art for the introduction 

- 1 but not 

limited to, chemical mutagenesis, ?>> vitro site directed mutagenesis (Hutchinson ctafo 
1978, J, Biol. Chern. 253:6551), PCX based methods, etc. 
25 hi addition, techniques developed for the production of "chimeric antibodies" 

(Morrison et ah, 1.984, Proc. Hail. Acad. Set. 81 :851-S55; Neuberger et ah, 1984, 
Nature 312:604-608; Takeda et ah, 1985, Nature 314:452-454) by splicing genes from 
mouse mtibodv noh t c >i ppt phae m _ n peeihei - - es ron 

ahnxnatiaiitihodympieeuieo m dec ty can be ased. As 



Je ^ ed nop: J; vl i i , u. \ ed 

from a murine .mAb and a human antibody constant region, c,g. s husnan&ed 
antibodies, 

5 ^ t. ! t w v. 1 a i <. t! ott l i , 5 } r < 

obtained, the vector for the production of the antibody molecule may be produced by 
recombinant DNA technology using techniques well knows in the art. Thus, methods 
for preparing the pro tein of the invention by expressing nucleic acid containing the 
antibody molecule sequences are described herein. Methods which are well known to 

] 0 those skilled in die art can be used to construct expression vectors containing a?) 

i ! both on v ule cot $ set enoes and apj 1 1 i 1 n shard ; 

control signals. These methods include, for example, itt vara recombinant DNA 
techniques See, fox example 

the tecbuiques described in Samhrook et al. (}99(K Molecular Cloning, A. Laboratory 

15 I i t \ i )ring Harbor, NY) and 

Ausubel st al (eds. s 1 998, Current Protocols in Molecular Biology, John Wiley & 
Sons, NY), 

The expression vector is transfetted to a host cell by canven tian&t techniques 
and the teansfecied cells are then cultured by conventional techniques to produce an 
20 antibody of the invention. 

The host cells used to express a recombinant antibody of the invention may be 
cither bacterial cells such as Escherichia coli, or, preferably, eukaryotie cells, 

ua I i i > v, i I r t insist 

mammalian ceils such as Chinese hamster ovary cells <CHO), in conjunction with a 
25 vector such as the major intermediate early gene promoter element horn hnm.au 
is, th no\ ' O iKfW o j v i t K < ( hi l v ii 

198$, Gene 45:101; Cockett et al, 1990, Bio/Technology 8:2). 

o'h>st ^ v \ t n ci >n tu r" \ >i ,> o evpjess an 
antibody molecule of the invention. Such host-expression systems represent vehicles 



by which the < <x sequences of interest may be produced and subsequently pieified, 
but < o(> icprese nu'^ 

iii emu sotjcii cod s, exprs he antibody mleade of the 

mention - s t a^ha teria 

5 ( < i U 1 i 1 ! t . 1 W v ~> \ p t ik\ 

f r\ m> <. t > (> \pr-.i-Mi-;i v e rsi uenees; yeast 

<< o W c w , /'</") "ibin cd^ 'conhnui -U vpnm-oorm uten 
containing antibody coding sequences; insect ceil systems infected wife recombinant 
virus expression vectors (e.g., hacaiovirus) containing the antibody coding sequences; 

10 p.. ~ \ i'l ystems infected with recombinant virus expression vectors {e.g., cauliflower 
mosaic virus, CaMV; tobacco mosaic virus, TM.Y) or nansformed with t ecombinant 
plasmid expression vectors (e.g., Ti plasmid) containing antibody coding sequences; or 
mammalian cell systems (e,g, } COS, CHO, BHK, HBK 293, 313 cells} harbouring 
recombinant expression constructs containing promoters derived from the genome of 

15 mammalian cells (e,g. > metatiotMonem promoter} or from m; := ■■■..-.^ - ruses (eg,, 
the adenovirus late promoter; the vaccinia vims 7.5K promoter). 

In bacteria! systems, & aomber of expression vectors may be advantageously 
selected depending upon the use intended fot « be expressed 

For example, when a large quantity of such a protein is to be produced, for the 

20 generation of ptormaceutk-al compositions comprising an -antibody molecule, vectors 
which direct the expression of high levels of fusion protein products that are readily 
purified may be desirable. Such vectors include, hut arc not limited, te the II soli 
expression vector pUR278 (Ruther et ai., 1983, EMBO J. 2: 1 791), in which the 
antibody coding sequence may be ligaied individually into tlte vector to frame with the 

25 lac Z coding region so that a fission protein is produced; p IN vectors (luouye & 
fuouye, 1985 Nik ek Voids Res. 13:3 01 $109 Van! eh & Schu er, 1989 1 
Biol. Chem, 24:5503-5509); and the like, pGEX vectors may also be used to express 
foreign polypeptides as fn rotems with glu rase (GST) .in 

. s n . > , u\ . ' f sed cells b] 



adsorption and binding to a matrix glutathione-agarose beads followed by elation in 
the presence of free glutathione. 1 he pG.BX vectors are designed to include thrombin 
or fetor Xa protease cleavage sites so that the cloned target gene product can be 
released from the GST moiety. 

5 il'l .5 ^ i. U> ( > ' >0.i ..Cio ' po'M.C^OM^MtrS 

(AeMPV) Is used as a vector to express foreign genes. The vims grows hi Spodoptera 

i „ t li 1. tVO\ U'C ,t s Oii ! >i v , i ( \ J I rte 

non-essential .regions (for example the polyhedrm gene;} of the virus and placed under 
conlrol of an AcNPV promoter (for example the polyhedrm promoter). In mammalian 

1 0 host cells, a number of viral-based expression systems {e.g. , an adenovirus expression 
system) may he utilized. 

As discussed -above, a host cell strain may be chosen based on the present 
description which modulates the expression of the inserted sequences, or modifies and 
processes the gene product in the specific fashion desired. Such modifications (e.g. , 

15 giyeosyiatior ndprocs in > « i i of prote p • u ts > > e imports tot 
the function of the protein. 

For long-term, high-yield production of recombinant antibodies, stable 
expression is preferred. For example, cells lines that stably express an antibody of 
interes cm b pre iuced h a a tingtb ceils with, m expression vector eompj 

20 them, leotu i < ly and ucieotkl ice of a selectable 

U ; m en ^ < moo. ud sd. Xi'i t > op , i.doM v < * ! t r tkn 
S 1 i ell tin s a.* x mi c ! jo ttsefu t sc een sg i devahuttio ol 

compounds that interact directly or indirectly with the antibody molecule. 

The expression levels of the antibody molecule can he increased by vector 

25 imp'li i bington and Rentscheh The use vectors >ased 

on gene amplified < hu dm m\>st at a G > x x > > in - an > cdls - DKA 
cloning, Vol.3 . (Academic Press, New York, 1987)). When a marker in the vector 
system e>pto- n , \v i- x G ! dd x , . ! h level <>J a J t-bi tor present 
in culture of host ceil will increase the number of copies of the marker gene. Since the 



UH 



udifiuin o x s , <\ <• < » iDTibody will 

also increase (("rouse et af, 1983, Moi Cell. Biol 3:257). 

The bos? celi may be co-transfected with two expression vectors of the 
invention, the ih -> \ ;et i e.ne< ding a heav> chain derive iyp< - sd die second 
5 vector encoding a light chain derived polypeptide. The two vectors may contain 
identical selectabl e markers which enable equal expression of heavy and light chain 
iolypeptldi Alternatively, a single may be u v h encode bofl be vy 
and light chain polypeptides. In such situations, the light chain should be placed 
before the heavy chain to avoid an excess of toxic free heavy chain (Prondtbot, 1986, 
10 Nature 322:52; KohSer, 19S0, Proc. Natl Acad, Sci. USA 77:2197). The coding 
sequences for the heavy and light chains may comprise oDNA. or genomic DK4. 

> Hi? t the an for rnn{Icai'on of an 

antibody molecule, .tor example, by chromatography (e.$. ? ion exchange 
15 vh,o< s,(y phv i i ii ^ \ i i o„ * - <P >oi i ulooAo i- a 

other standard technique forthepwMeation of proteins. 

Alternatively, any fusion protein may be readily purified by utilizing an 
antibody specific for (he fusion protein being expressed. For example, a system 
20 described by Janknecht et al, allows for the ready purification of non-denatured fusion 
proteins expressed in human cell lines (iaabnechi et ah, 1991, Proc. Natl. Acad. Sci 
USA 88:8972-89?}. in this system, fee gene of interest is subcloned into a vaccinia 

tm xtiom il> 

fused to an ainino-temnnal tag consisting of six hisddme residues. The tag serves as a 
25 e-.a'u { e>i K ^ | on " t *! s t < i u < 0 U 

recombinant vaccinia virus are loaded onto N12-;- niiriloaeetie acid-agarose columns 
sod histninn b . ' ,ia h, viand s' b m, * < meg buffers. 



5.12 Conju ; tib 

In a preferred emboda at ant DPI an bodies* Ira m its thereof are 
conjugated to a diagnostic or a therapeutic moiety. The antibodies can be used, for 
in i i ( t v. 1 1 i o v s a a Kn 

5 Detection can be fa< e. substance 

Examples ot'dete> i bis substances include various enzymes, pros tbetic gt >ops 
fluorescent materials, luminescent materials, bioknnmescent materials, radioactive 
at > i ! t U ! b-. >J m ; > -u.cn u 

nomadioaoti ve paramagnetic metal sons. Sec generally U.S. Patent No. 4,741,900 'for 
1 0 metal ions which can be conjugated to antibodies for use as diagnostics according to 
tit i urn i s i s ■ ! m<n 

g'tM-pb,, s be a-galaeiosidasc, >, , . . * - 'mn-gmupa 

include streptavidin, avidin audbiotm; suitable fluorescent materials include 
uuix ' < > h t , mats, ri mira 

15 dkidorouiaasrmlamine fluorescein, dansyl chloride and phyeosrythrm; suitable 
luminescent materials include Inmmol; suitable biokamnescent materials include 
lueiferase, lueiferm, and aequorin; and suitable radioactive nuclides include n % 

Auti~AD.PI antibodies or fragments thereof ears be conjugated to a therapeutic 
20 agent or drag moiety to modify a given biological response. The therapeutic agent or 
drug moiety is net to be construed as limited to classical chemical therapeutic agents. 
For example, the drug moiety may b a protein or polyi i > sg a desired 

nological acthnt} suchp terns n sy inelnds n>r example, a toxin, sack as abrim 
cm \ un 3 oi n« crosis 

25 factca arinterfcrora B-b e derived growl 

tissue pi ninogv < . a . ! nt or art aati-angiogenk agent, eg-., 

angtosMn . or i > s « or, a biological response modifier suck as a hanphokme, 
! c cuurri s m knlm "> i? j <. < {U < j mi ka 

.a.H'fkuoiootiU i „ . . t y , u i IL t n! u\ t a I t m 



facto* (G-CSI ), r en e g ov * h factor 

Ucnroum,- < i. u\Us to atul on ^ no v el! 

kum g Vti'iii i Monoclonal A ibod s For la ting of Drags 

In Cancer Therapy", in. Monoclonal Antibodies Ami Cancer Therapy, Reisfeld et aL 
5 (eds.), pp. 243-56 (Alan R. Less, Inc. 1985); Hellstrom et si, "Antibodies For Drug 
Delivery", in Controlled Drug Delivery (2nd Ed,} ? Robinson et aL feds,) ; pp. 623-53 
(Marcel Dekker, Inc. 1987); Thorpe, "Antibody Carriers of Cytotoxic Agents In 
Cancer Therapy: A Review", in Monoclonal. Antibodies ! 84: Biological And Clinical 
Applications, Pinchers et aL (cdsA pp. 475-506 (1985}; "Analysis, Results, And 

1 0 Future Prospects ve of The Therapeutic Use of Radiolabeled Antibody In Cancer 

Therapy", in Monoclonal Antibodies For Cancer Detection And Therapy, Baldwin et 
aL (eds.), PP- 303-16 (Academic Press 1985), and Thorpe et at, "The Preparation And 
Cytotoxic Properties of Antibody-Toxin Conjugates", Immunol Rev., 62: 1 19-58 
(1 982). Those references are incorporated herein in their entirety, 

15 Alternatively, an antibody can be conjugated to a second antibody to form m 

antibody heteroeonjngate as described by Segal in U.S. Patent No, 4,676,980, 

An antibody with or without a therapeutic moiety conjugated to it can be used 
as a therapeutic that is administered alone or in combination with cytotoxic factors) 
snd/of cytokute(s). 

20 

5.13 Diagnosis of Alzheimer's Disease 

In accordance with the present invention, suitable test samples, e.g„ of brain 
tissue, obtained from a subject suspected, of having or known, to have Alzheimer's 
>. sease can hi sod xxrdia nosh in one eralxx ten n ahe f n e tf one or 

25 > >\\ < << < « , ? ( j . mlatrveioa 

control sample (fro.n a sn yect o subjects free fron V h s sr's disease) or a 
previously dcicnnined rch ee rana indicates he presence of ■> 1"*? er's disease; 
ADJfc and ADPis suitable for this purpose are identified m Tables I and ill 
respectively, as described in detail above. In another embodiment, the relative 
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> ooi more \DFso VDPIs (o 

> «i l t COM p fed H UOJ {<!! ui J', u.su ish d„t ! 

indicates a subtype of Alzheimer's disease (e.g., .familial or sporadic Alzheimer's 
disease). In yet another embodiment, the relative abundance of one or more ADFs or 
5 ADPis (or any combination of them) its a test sample relative to a control sample or a 
previously determined reference range indicates the degree or severity of AMeimeds 
dNc.«?s Inairvi h_ ■ < K\K ...m oe of one o; nunc ADPIs desedbed 
herein may optionally be combined with detection of one or more additional 
biomarkers for Alzheimer's disease including, but rot limited to apolipoproiem B 

30 (ApoB), amyloid ^peptides (Af*), tau and neural thread protein £NTP). Any suitable 
!k 1 o ii he ; can he ennno d n n urc the level of AD1 nd AD 
bat not limited to the Preferred Technology described herein, kinase assays, 
immunoassays to detect and/or visualize the ADPIs (e.g., Western bio^, 
nnninnoprecipitadon followed by sodium dedecyl sulfate nolyacrylamide gel 

1 5 electrophoresis, immauoeytoelmmistry, etc.). In eases where an ADPI has a known 
function, an assay tor that .function may be used to measur e AD'H expression. In a 
further embodiment, an altered abundance ofm'RNA encoding one or more ADPIs 
identified in Table HI (or any combination of them) in a test sample relative to a 
control sample or a previously detemnned reference range indicates fee presence of 

20 Alzheimer's disease. Any suitable hybridisation assay can be used to detect ADPI 
cxpKSs . , i * RNA ereodrnu the U>H (e.g Northers 

assays, dot blots, in sire hybridisation, etc.). 

In another embodiment of the invention, labelled antibodies, derivatives and 
analogues thereof which specifically bind to an ADPI can be used for diagnostic 

25 purposes, < », to detect, d ) hirer's diseass Preferably, 

Alzheimer' s disease is detected in an animal, more preferably in a mammal and most 
p-v. > md\ m a hum, n 

5 . 1 4 Screening Assays 
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5. vmtion provide' )- f ! lentil igents << mica! 
compounds, proteins, or peptides) that bind to an ADM or have a stimulatory or 
inhibitory effect ok the expression or aotivitv of m AWL Xhe invention also provides 
methods of identifying agents, candidate compounds or test compounds that bind to a 
5 ADPI-rekted polypeptide or a ADH fusion protein or have a stimulatory or inhibitory 
eLec.o tin . p ^ n>t t * t h o a \ VI I'v o \ , ,k o-e 4DPI fusion 
protein. Examples of agents, candidate compounds or test compounds include, but are 
not Limited to, nucleic acids (e.g., DNA and SNA), carbohydrates, lipids, proteins, 
peptides, pepiidommietics, small molecules and other drugs. Agents can be obtained 

1 0 using any of the numerous suitable approaches in combinatorial library methods 
known in the art, including: biological hbraries; spatially addressable parallel solid 
phase or solution phase libraries; synthetic library methods requiring deeonvolutton; 
the "one-bead one-compound" library method; and synthetic library methods using 
affinity chromatography selection. The biological library approach is limited to 

1 $ peptide libraries, while the other few approaches are applicable to peptide, 
nompeptide oligomer or small molecule libraries of compounds (Lam, 1997, 
Anticancer Drug Des. 12:143; ItS; Patent No. 5,738,996; and U.S. Patent 
No. 5,807,683, each of which is incorporated herein in its entirety by reference). 

Examples of methods for the synthesis of molecular hbraries can be found in 

20 the art, for example in: DeWitt et at, 1 993, Proc. Natl. Acad. Sci USA 90:6909; Brb 
et al, 1994, Proc. Natl. Acad. Sci, USA 91:11422; 2uckermann et ai, 1994, J. Med. 
Chem. 37:2678; Cho eial, 1993, Science 261:1303: Carre!) et ah, 1994, Angew, 
Chem, hU Ed. Engl 33:2059; Caret et aL 1994, Angew, Chem. mt Ed. Engl. 
33:206!; and Gallop ci&l, 1994, J.Med. Chem. 37:1233, each of which is 

25 incorporated herein ui es on r> ? •; .... 

1 ibraries of compounds ma) k pre ;ented, e.g , presented m solution (e g . 
Houghien, 1992, Bio/1 ainuques 13:412-42.1), or on beads (Lam, .1991, Nature 
354:82-84), chips (Foder, 1993, Nature 364:555-556), bacteria (U.S. Patent No. 
5 123,409) spores (Pat ntMos S 571,698; 5,403,484; ao< 5,223 0! hpiasraid X 11 
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et al, 1992, Proc. Natl Acad, Sci USA SSh 1865-1869) or phage (Scott and Smith, 
1990, Science 249:386-390; Devlin, 1990, Science 249:404-406; Cwirla et at, 1990, 
Proc. Natl. Acad. Sci. USA 87:6378-6382; and Feliep 1991, X Mol Biol 
221 iOlOlOi, cache sfu hi n ,n t s i n.,i us >d t, Si v-k 
5 in. one embodiment, agents thai interact with (i.e., bind to) an ADPI, an ADPI 

fragment (e.^ a functionally active fragment), an ADPl-related polypeptide, a 
fragment of an ADPl-related polypeptide, or an ADPI fusion protein are identified m a 
cell-based assay system. In accordance with this embodiment, cells expressing an 
ADM, a fragment of an ADPI, an ADPl-related polypeptide, a fragment of an 

1 0 ADPI -related polypeptide, or an ADPI fusion protein are contacted with a candidate 
compound of a control compound and the ability of the candidate compound to 
interact with the ADPI is determined. If desired, this assay may be used to screen a 
plurality (e.g. a library) of candidate compounds, The cell, for example, can be of 
prokaryotic origin (&g., E. coii) or eok&ryoiie origin (e&, yeast or mammalian). 

15 Further, the cells can express the ADPI, fragment of the ADPI, ADPl-related 

polypeptide, a fragment of the ADPl-related polypeptide, or a ADPI fusion protein 
endogenous!}' or he genetically engineered to express the ADPI, fragment of the 
ADPI, ADPl-related polypeptide, a fragment of the ADPl-rekled polypeptide, or an 
ADPI fusion protein. In some embodiments, fee ADPI, fragment of the ADPI, ADPI- 

20 related polypeptide, a fragment of the ADPl-related polypeptide, or an ADPI fusion 
protein or the candidate compound is labelled, for example with a radioactive label 
(such as : "P, * 5 S or l25 T) or a fluorescent label (such as fluorescein isotMoeyaaate, 
n < In i p« v t f n phycocyanin, allophycocyanin, o ■phthaldePyde or 
fluoreseamine) to enable detection of an interaction between a ADPI and a candidate 

25 ton | "Hne i ibfeu of th. e-<nd ? cwmtHvvd to snuux.* i «. * n indirectly 
wife an ADPI, an fragment of an ADPI, an ADPl-related polypeptide, a fragment of an 
ADPl-related polypeptide, or an ADPI fusion protein can be determined by methods 
known to those of skill in fee art. For example, fee interaction between a candidate 
compound and an ADPI, a fetgmerit of an ADPI, -ait ADPl-related polypeptide, a 
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fragment of an ADPI-related polypeptide, or an A.DFI frtsion protein can be 
detemimedby flow cytometry, a. scintillation assay. mnmawprecipitation or western 
blot analysis. 

in another embodiment, agents that interact with (i.e., bind to) an ADPI, an. 

5 ADPI fegme.nl (e.g., a functionally active fragment) an ADPI-related polypeptide, a 
fragment of an ADPI-related polypeptide, or an ADPI fusion protein are identified in a 
cell-free assay system. In accordance with tins embodiment, a native or recombinant 
ADPI or fragment thereof, or a native or recombinant ADPI-related polypeptide or 
fragment thereof, or an ADFI-fhsmu protein or fragment thereof, is contacted with a 

1 0 candidate compound or a control compound and the ability of the candidate compound 
to interact with the ADPI or ADPI-related polypeptide, or ADPI fusion protein is 
determined. If desired, this assay may be nsed to screen a phn^lfry (&gv a library) of 
candidate compounds. Preferably, the ADPI, ADPI fragment, ADPI-related 
polypeptide, fragment of a ADPI-related polypeptide, or ADPI-fnsion protein is first 

1.5 immobilized, by, tor example, contacting fee ADPI, ADPI fragment, ADPI-related 
polypeptide, fragment of a ADPI-related polypeptide, or ADPI fusion protein with, an 
immobilized antibody which specifically recognizes and binds it, or by contacting a 
purified preparation of the ADPI, ADPI fragment, ADPI-related polypeptide, fragment 
of an ADPI-related polypeptide, or ADPI fusion protein, with a surface designed to 

20 bind proteins. The ADPI, ADPI fragment, ADPI-related polypeptide, fragment of a 
ADPI-related polypeptide, or ADPI fusion protein may be partially or completely 
purified (&g„ partially or completely free of other polypeptides) or part of a ceil lysate. 
Further, the ADPI, ADPI fragment, ADPI-related polypeptide, fragment of a 
ADPI-related polypeptide may be a fusion protein comprising the ADPI or a 

25 biologically active portion thereof, or ADPI-related polypeptide and a domain such as 
gluiatbioake-S4ransferase. Alternatively, the ADPI, ADPI fragment, ADPI-related 
polypeptide, fragment, of a ADPI-related polypeptide or ADPI fusion protein can be 
biotmylated using techniques well known to feose of skill in the art (e.g., hiobnylation 
kit. Pierce Chemicals; Rockford, It). The ability of the candidate compound to 
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interact with a ADI > m 1 1 tide, fragment of an 

ADPI-related polypeptide, or ADH fusion protein can be can be determined by 
methods known to those of skill ia to art. 

In another embodiment, a cell-based assay system is used to identify agents 

5 that bind to or modulate the activity of a protein, such as an enzyme, or a biologically 
active portion thereof, which is responsible for the production or degradation of a 
MM or is responsible for the post- translations! modification of a ADPL In a primary 
screen, a plurality (e.g., a library) of compounds are contacted with ceils that naturally 
or recombinantiy express: (0 an ADPI, an isoform of an ADPI, an ADPI homoiogue, 

10 m \DFI-related polypeptide an fusion proton or biologi ally active 

j <> - iua of any of ?be fi -redoing; and (ii) a protein that is responsible for processing of 
the ADPI, ADPI isoform, ADPI homoiogue, ADPI-related polypeptide, ADPI fusion 
jootsm, or fragment in order to identify compounds that modulate the production, 
degradation, or post-transktional modification of the ADPI, ADPI isoform, ADPI 

1 5 homoiogue, ADPI-related polypeptide, ADPI fusion protein or fragment. If desired, 
compounds identified in the primary screen can then be assayed ia a secondary screen 
against cells naturally or recombinant^ expressing the specific ADPIs of interest. The 
ability of the candidate compound to modulate the production, degradation or 
posHrmslstiooai modification of a ADPI, isoform, homoiogue, ADPI-related 

20 polypeptide, or ADPI fusion protein can be determined by methods known to those of 
skill in the art, including without limitation, flow cytometry, a scintillation assay, 
n < i< t-p ( , vi! o >m >\o is\ fiOt < <- 

'In another embodiment, agents that competitively interact with (i.e., bind to) an 
ADPI, ADPI fragment, ADPI-related polypeptide, a fragment of an ADPI-rekted 

25 polypeptide, or an ADPI fusion protein are identified in a competitive binding assay. 
In accordance whh this embodiment, cells expressing an ADPf ADPI fragment 
ADPI-related polypeptide, a fragment of an ADPI-related polypeptide, or an ADPI 
fusion protein rm contacted 9 ih tea i e mmpoi n 1 tnd i eon P< ud known to 
interact with the ADPI, ADH fragment, ADPI-teiated polypeptide, a fragment of an 
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ADPI-reiated po ptid »I fusion pmtein; the > > die < 

compound to competitively interact with the ADPL ADPI fragment, ADPI-reiated 
polypeptide, fragment of a ADH-rekied polypeptide, or ADPX fusion protein is then 
determined. Alternatively, agents that competitively interact with (i.e., bind to) a 

S ADPI, ADR fragment, ADPl-retaied polypeptide or fragment of a ADPi-rehted 
polypeptide are identified in a cell -free assay system by contacting a ADPI, ADPI 
fragment, ADPI-reiated polypeptide, fragment of a ADPI-reiated polypeptide, or a 
ADPI fusion protein, with a candidate compound and a compound known to interact 
with the ADPL ADPI-reiated polypeptide or ADPI fusion protein. As stated above, 

10 the ability of the candidate compound to interact with a ADPI, ADPI fragment, ADPI- 
related polypeptide, a fragment of a ADPI-rekted polypeptide, or a ADPI fusion 
protein can be determined by methods known to those of skill in the art. These assays, 
whether cell-based or cell-tree, can he used to screen a plurality (e.g. , a library) of 
candidate compounds, 

I S In another embodiment, agents that modulate (i.e., upregukte or downregukte) 

the expression of a ADPI, or a ADPI-reiated polypeptide are identified by contacting 
cells {e.g., cells of prokaryotic origin or eukaryotie origin) expressing the ADPI, or 
ADPI-rekted polypeptide with & candidate compound or a control compound 
• phosphate buffered saline (PBS)) and determining the expression of the ADPI, ADPI- 

20 related polypeptide, or ADPI fusion protein, mRNA encoding the ADPI, or mRNA 
encoding the ADPI-reiated polypeptide. The level of expression of a selected ADPI, 
ADPI-rekted polypeptide, mRNA encoding the ADPI, or mRNA encoding the ADPI- 
reiated polypeptide in the presence of the candidate compound is compared to, the level 
of expression of the ADPI, ADPI-rekted polypeptide, mRNA encoding the ADPI, or 

25 mRNA encoding the ADPI-reiated polypeptide m the absence of the candidate 

compound in hie presence of a control compound}. The candidate compound can 
then be identified as a modulator of the expression of the ADPL or a ADPI-rekted 
polypeptide based on this comparison. For example, when expression oi the ADPI or 
ofR\ V is significant?} en ttes i the present e * the candidate compound itua» in its 
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absence, the candidate ec^onnd is Mentiied as a simulator of expression of fee 
ADPI m mRNA V.u.rt t!\oo v «^ mmm-smi e~the ADPloi mRNA is 
i.gmlj mi I n - presence of ieca date ompom* ft * ? its abs uc , tfes 
candidate compound is identified as an inhibitor of the expression of fee ADPI or 

5 mRNA. The level of expression of a ADPI or fee mRNA that encodes it can be 
determined by methods known to those of skill in fee art based on fee present 
description. For example, mRNA expression can he assessed by Northern blot 
analysis or RT-PCR, and protein levels can be assessed by western blot analysis. 
tu <n << , >s j nts that modulate the activity of an ADPI, or an 

1 o ADPI-related polypeptide are identified fey contacting a preparation containing the 
.ADPI or ADPI-related polypeptide, or cells (e.g., prokaryotic or eokaryotie cells) 
expressing the ADPI or ADPI-related polypeptide with a test, compound or a control 
.compound and determining fee ability of the test compound to modulate (*$, 
stimulate or inhibit) fee activity of the ADPI or ADPI-related polypeptide. The 

15 activity of an ADPI or an ADPI-related polypeptide can be assessed by detecting 
induction of a cellular signal transduction pathway of fee ADPI or ADPI-related 
polypeptide (e.g. , intracellular Ca2+, diacylgiyceml, IP3 S etc.), detecting catalytic or 
enigmatic activity of the target on a suitable substrate, detecting the induction of a 
reporter gene ( e.g. , a regulatory element that is responsive to a ADPI or a 

20 ADPI-related polypeptide and is operahiy linked to a nucleic acid encoding a 
detectable marker, e.g. , lociferase), or detecting a cellular response, for example, 
cellular differentiation, or cell proliferation as the case may be, based on fee present 
description, techniques known to those of skill in the art can he used for measuring 
these activities (see, e,g„ U.S. Patent No. 5,401,639, which is incorporated in its 

25 entirety herein by reference) the.. < a then I 

modulator o f the activity of a ADPI or ADPI-related polypeptide by comparing the 
effects of thee ndidaie eon >onnd to he control compound S table conn \ 
compounds include phosphate buttered saline (PBS) and normal saline (NSj. 
in .-n ither embodiment agents that inuduiato * ! .. > 
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m expres on £ 6 ctivity of a ADP1 ot ADM-relatet . 
polypeptide ax : identified in an animal mode! Examples o f suitable animals include, 
bu i ; mited to, mice its, rabbits, $ ml s ea pigs d< ?,s m c Is 
>rs rabl; fee animal used represent a ? del \ ieimers diseases! § eg 

S animals that express hum* Is xS . »efs disease (FAD) ^-amyloid precursoi 
i\m animals that > < . t ^ i urn >r % H-*; re IPP unm - ^ r - > 

amyloid 1-42 OA) f animals that express FAD presenillin~l (PS-1). See, e.g. , Biggins, 
LS, 1999, Molecular Medicine Today 5:274-276.}. In accordance with this 
embodiment, the test compound or a control compound is administered {e.g., orally, 

10 rectaliy or parenterally such as iinraperitonealiy ot intravenously) to a suitable animal 
and the effect, on the expression, activity or both expression and activity of the ADPI 
or ADM-related polypeptide is determined. Changes in the expression of an ADM or 
AlXPI-related polypeptide can be assessed by any suitable method described above, 
based on the •npiiom 

1.5 In yet another embtxhrneni, an ADP.T ot ADPI-relaied polypeptide is used as a 

"bah protein" in a two-hybrid assay or three hybrid assay to identify other proteins feat 
bind to ot interact with a ADPI or ADPI-rekted polypeptide (see, e.g., U.S. Patent No. 
5,283,3 1 ?; Zervos et al. (1993) Cell 72:223-232; Madura et a.l (.1 993) I Biol Cham 
26S:1204o-i2054; Baitel et ai. (1993) Bio/Techniques 14:920-924; Iwabuehi et al. 

20 (1993) Oncogene 8:1693-1696; and PCX Publication No. WO 94/10300). As those 
skilled in the art will appreciate, such binding proteins are also likely to be involved in 
the propagation of signals by the ADPIs of the invention as, for example, upstream or 
downstream elements of a signaling pathway involving the ADP'Is of the invention. 
As those skilled in the art will appreciate, T able Vili enumerates scientific 

25 publications < bieassa de < f « nzymati Q 

binding activity of an ADPI, an ADPI analogue, an ADPI-related polypeptide, or a 
fragment of any of the foregoing. Each such reference is hereby incorporated in its 
entirety. In a preferred embodiment, an assay referenced in Table VIII is used in the 
screens and ! > & screen for o to identity an agent 
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that modulates the activity of {or that modulates both the expression ana activity of) an 
ADPI, ADPI analogue, or ADPl-reiaied polypeptide, a fragment of any of the 
s ug<- luot m VDl'i u A aproie-ai 

5 Table VIII. Known Scientific assays for ADPIs. 



Table VIII 

[awi? 

ADPI-229 



IADPi-139 
|ABPI«260 
ADPI-377 
ADPI-452 
ADPI-495 
ADP1-509 
ADPI-534 



! 1 > t, f , , ( 1 s i) 

> , < ' v Neuroehcra 

!'>$■ \, > ■ 

, wnnu in.* \ v <. v t>iiv5^ >w>< > to udao , 
ImleroenvironmeM of the cofactor binding site and distance of the catalytic 

u nt f , » o ' i | 

ha i tit I 1 1 

t h A v. i ! t I i i is < <* t ^ Vo 

|?5 . „ ™_ 

ik lit t II '1 > ! F : a ^ ' ! 1 * ■ 

A ! >Rm<RXPDI4\ f'WRmJ 

f til i at j o he Me h i , s - il sDo.i 1 mj i ( ri 
Constructs." J Biol Chem 1996, 271:16703-16711. 

"The el A, o$ Met en i a' at on* on e, - s to actn a; , > . e 

nucleotide phosphodiesterase J Bio! Chem 1994, 269:15546-15552. 



jADPI-499 
IA0PM7S; 
IADPI-286 



„ H Vo d t v > i u ( in deob d 

tin 1 c - 1 < I AA v;o § i u ^ c. 53 ppl-7 

MaUA o t csk ^ .a in, A < ; to A ill u e AA\^« v i h 
■ f n t h iV 
j'ihpajc hpdpeiox.drrii it > 

nni _j)^t_.jvh« A i h Auv 1 '! \hAA \h"i« '-AAA T3 1 1A 

jAApuiary dectroph.ores.is assay for ubiguihn c unwlK oA hydrolases 
kvnh chemically synthesized idAjuiihvyahne as substrate." Anal Biochem 199: 

- •'<• . . 

.2 T Alteration * , > v ' - o-pt dehydrogenase activity and 

.o^senge* ^iRNA content Is na t < 5 * ' ' ^A" 





Table Vili 

Aim* 

lADPT 2?9~ 
IaDPI-291 



> f c >b \.v: ,v 

res of patients a « t i >u^\Vc;J cemuf'^ P M ttn ! 

< • f \otu2<Wf J) | 

f » ui tr of im t h . > * } ( i dehydrogenase from human | 

._____) 

' utu acid u )M 'i i'i makes ERK2 susceptible to pyridiuyi j 

t < . * * f )Utu «»{ t 1 V ! n V ' , u » V3 ! sOv t ' < ^ J 

i t ,0 • > » < t • ' ^ <' - 'V< 

>m iv.a i k\-m { v M Pi p Bt v e i *<» * ? >p2\^ 240 | 

Isoenzymes of human red blood cells; isolation and kinetic properties", | 

- -v. iv.d'ott) i pr:~ ( ri 

p> 4 j , s , ^, < " ,IM ' eibhv properties of i 

pm A . p„, ! i . i t I ' 

, m ) Its \u AoL Domains" {2000} J. Biot v 1 < k 2?5f42p jffi32499 : 32pPK? ; j 



This invention further provides novel agents identified by the above-described 
screening assays and uses thereof for -treatments as described herein. 



5 5.15 Therapeutic Uses of ADPis 

The invention provides for treatment or prevention of various diseas es and 
disorders by administration of a therapeutic agent. Such agents include but axe not 
limited to; ADPis, ADPI analogues, ADPl-related polypeptides and derivatives 
< >(i < , ^ , «, , . , vvoiiie^mtin.nn w ios encoding 

10 Abb < ' , ADPl-related polypeptides and fragments thereof; a onsens* 

nucleic acids to a gene encoding a ADM or ADPI-reiated polypeptide; and modulator 
U'iS %ou-i aiii i o.ap.m vil i -J < Vi>b1>? \DAmel <_J 

polypeptide. An important feature of the present invention is the identification of 
genes encoding ADPis involved in Alzheimer's disease. Alzheimer's disease can be 

15 eaiedp.\y < ^ or to retard onset o e s db 

adnunistration of a therapeutic cofiSpound that promotes function or expression of one 
or more A Dibs that are decreased in the brain tissue of subjects having Alzheimer's 
disease, or by adrairdslration of a thei^eudc compound that reduces function or 
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expression of one or more ADPIs that are increased in the brain tissue of subjects 
having Alzheimer's disease. 

lit o * nh< !ai.^.K i'M. ii-ov >U 1 ' 

ADM are administered alone or in combination with one or more additional 
5 therapeutic compounds or treatments. Examples of such therapeu tie compounds or 
treatments include, but are not limited to, acetylcholinesterase inhibitors e.g. Tacrine 
(CogaexEA Donepez.il p. C). Rivastigmine i^o 

Preferably, a biological product such as an antibody is allogeneic to the subject 
to which it Is administered. In a preferred <.f ! < . \ <m VD'Horafaumaa 
10 ADPi-velated pop p-e;r.idc a nucleotide sequence encoding a human ABPI or a human 
ABFl-related polypeptide, or an antibody to a human ABPI or a human ADPI-related 
polypeptid e, is administered to a human subject for therapy (e.g. to ameliorate 
symptoms or to retard onset or progression) or prophylaxis. 

15 5.1.5,1 Treatment and Prevention of Alzheimer's Disease 

Alzheimer's disease can be treated or prevented by administration to a subject 
suspected of having or known to have Alzheimer's disease or to be at risk of 
developing Alzheimer's disease of an agent that modulates {Le„ increases or decreases} 
the level, or activity (le., function) of one or more ADPIs - or the level of one or more 

20 ADFs - that are differentially present in the brain tissue of subjects having 

Alzheimer's disease compared with brain tissue of subjects tree from Alzheimer's 
disease. In one embodiment, Alzheimer's disease is treated by administering to a 
subject suspected of having or known to have Alzheimer's disease or to be at risk of 
Axemen V nmm e s * ma kU h sjUUm!. me uhekvelor 

25 activit) (i m, function) of one or more ADPIs - or the level of one or more ADFs - 
that are decreased in the brain, tissue of subjects having Alzheimer's disease. In 
another smbodimmt, m agent is administered thai dowmegmates the level or activity 
(i .e., Amotion) of one or more ADPIs - or the level of one or more ADFs - that are 
increased in thebram tissue of subjecte having Alzheimer's disease. Examples of 
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such a compound include but are not limited to: ADPls, ADPI fragments aid ADPI- 

} i,,,), 1 |i U \ i S, • v O i \I>^ i U\ SI M O f . i 

ADPl'-related polypeptide (e.g., for use in gene therapy); ami for those ADPls or 
ADPI-related polypeptides with enzymatic activity, compounds or molecules known 
5 to modulate that enzymatic activity. Other compounds ft at can be used, eg; , ADPI 
agonists, can be identified using in vitro assays, as defined or described above or 
earlier, 

Alzheimer's disease is also treated o.t prevented by administration to a subject 

i . - <s to be at risk oi 

10 developing Alzheimer s disease of a compound that downrcguiat.es the level or activity 
of one or more ADPls - or the level of one or more ADFs - that are increased in the 
M x , , . s rsboum.en.c- 

compound is administered that opregulates the level or activity of one or more ADPls 
- or the level of one or more ADFs » feat are decreased m the brain tissue of subjects 

15 having Alzheimer's disease. Examples of such a compound include, hut are not 
limited to, ADPI antisense oligonucleotides, ribo2ymes s antibodies directed against 
U>PJ.s, and oo pounds bat in atdum la < acth tyof&ADPL Other useful 
compounds e,g. t ADPI antagonists and small molecule ADPI antagonists, can be 
identified rising in vitro assays. - 

20 In a preferred embodiment, therapy or prophylaxis is tailored to the needs of an 

v f bus, in sj tcjnc endnxhr t 1 ! 

or function of one or more ADPls, or the level of one or more ADFs, are 
therapeutically or prophyiaebcady administered to a subject suspected of having or 
known to have Alzheimer's disease, in whom the levels or functions of said one or 

25 more ADPls, or levels of said one or more ADFs, are absent or are decreased mumve 
to a control oi norm eference range 

promote the level or function of one or more ADPls, or the level of one or more ADFs, 
are therapeutically -or prcf hylactically adniimstered to a subject suspected of having or 
known to have Alzheimer's disease m whom the levels or functions of said one or 



more ADPIs, or levels of said one or more ADFs, are increased relative to a control or 
to a reference range. In further embodiments, compounds that decrease the level or 
function of one or more \DPK or the level of one or more VDFs, are therapeutically 
or prophyiactically administered to a subject suspected of having or known to have 

5 Alzheimer's disease in whom hie levels or Junctions of said one or more ADPIs, or 
levels of said one or more ADFs, are increased relative to a control ox to a reference 
range. In l.D .hm 1 is^oixnis i ! , o k «uk> ^monotone 
or more ADPIs, or the level of one or more ADFs, are therapeutically or 
prophyiactically administered to a subject suspected of having or known to have 

1 0 Alzheimer's disease in whom the levels or functions of said one or more ADPIs, or 
levels of said one or more ADFs, are decreased relative to a control or to a reference 
range. The change in ADH amotion or level, or ADF level due to tire administration 
of such compounds can be readily detected, e.g. , by obtaining a sample (e.g., a sample 
of brain tissue, blood or mine or a tissue sample such as biopsy tissue) and assaying in 

15 vitro the levels of said ADFs or the levels or activities of said ADPIs, or fee levels of 
mRNAs encoding said ADPIs. or any combination of the foregoing. Such assays can 
be performed before and after the administration of fee compound as described herein. 

The compounds of the invention include but are not limited to any compound. 
> g i small organic molecule, f 5 

20 restores the Alzheimer's disease ADPI or ADF profile towards normal with the proviso 
that such compounds do not include Tacrine (Cognex#)> Donepezil (Aricepi#), 
Rivastigminc (Bxelon®). 

5.15.2 Gene Therapy 

25 In. another embodiment, nucleic acids comprising a sequence encoding a ADPh 

a ADPI fragment, ADPDrelated polypeptide or fragment of a ADPhrelated 
polypeptide, are administered to promote ADM function by way of gene therapy, 
wm 1 i i |i\ t r -> i n v t^nt u onvu A rmde? <& J to 

a subject & this embodiment, the nucleic acid produces its encoded polypeptide and 
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the polypeptide mediates a tapmfie effect by pomoting ADH toctios. 

Any suitable methods .for gene therapy available in the art can be used 
according to the present invention. 

For genes vi »< 1 , el K < ene t spj e Goldspsei s 1 1 * 
5 Clinical Pharmacy 1 2:488-505; Wu and Wu, 1991, Biotherapy 3:87-95; Tolstoshev, 
1993, Ann. Rev. PhannacoL Toxicol 32:573-596; Mulligan, 1993, Science 
260:926-932; and Morgan and Anderson, 1993, Aim. Rev. Bioehem. 62:191-217; 
May, ! 993. TIBTECH i 1 (5): 155-215, Methods commonly known in the art of 
recombinant DNA technology which can be used in the present invention are 
1 0 described in Ausubel et ai. (eds,) 5 1 993, Current Protocols in Molecular Biology, Mm 
Wiley & Sons, NY; and Kriegter, 1990, Gene Transfer and Expression, A Laboratory 
Manual, Stockton Press, NY, 

In a particular aspect, the compound comprises a naclew acid encoding a ADPI 
or fragment or chimeric protein thereof, said nucleic acid being part of an expression 
1 5 vector that expresses a ADPI or fragment or chimeric protein thereof in a suitable host 
In particular, such a nucleic acid .has a promoter operably linked to the ADPI coding 
region, said promoter being inducible or constitutive (and. optionally, tissue-specific), 
in another particular embodiment, a nucleic acid molecule is used in which the ADPI 
coding sequences and any other desired sequences are flanked by regions that promote 
20 1 on at a desired site m the genome, thus provid ug lor 

tntrachro.moso.mal expression of the ADPI nucleic acid (Koiier and Smithies* 1989, 
Proc, Natl, Acad. Sci. USA 86:8932-8935; Zijistra et ai, 1989, Nature 342:435-438). 

Delivery of the nucleic acid into a suhjeet may be direct, in winch ease the 
subject is directly exposed, to the nucleic acid or nucleic acid-carrying vector; this 
25 approach is known 'as in vivo gens therapy. Alternatively, delivery of the nucleic acid 
into the subject may be indirect, in which case cells are first transformed with the 
nucleic acid in vitro and then transplanted into the subject, known as "ex vivo gene 
therapy", 

In another embodiment, the naeleic acid is directly administered in vivo, where 



it. is expressed, to produce the encoded predaci Tliis can be accomplished by my of 
numerous methods k vn in the an 1 » propria 

pres.sion.vect that h oecomcs intracel ( » 

&g., b} infection using z del ctive -or alien edren iralor oi lei * nl 1 euot (see 

5 U.S. Patent No. 4,980,286); by direct, injection of naked DMA; by use of mieropartkle 
bombardment {e.g., a gene gon; Bioiisiic, Dupom); by coating with lipids, cell-surface 
u t ftrh( u i 1 , n 1 - ^ >> ' i tt ' < 

aici psales; b t ring is ikage to »eptid 1 j ki s to eater the 
nucleus orb] sie e i - - > ' edkted 

10 endocytosis (see, e.g. , Wu and Wu, 1987, Biol Chem. 262:4429-4432), which can 
1 1 u-et. , • n , ' er> In another 

embodiment, a nucleic acid-ligand complex can be formed in which the ligaud 
comprises a fusogenk viral peptide to disrupt eadosomes* allowing the nucleic acid to 
avoid lysosomal degradation, hi yet another embodiment, (he nucleic acid can be 

15 .targeted in vivo tor ceil specific uptake and expression, by targeting a specific receptor 
(see, &g., PCT Publications WO 92/06180 dated April 16, 1992 (Wu al.): WO 
92/22635 dated December 23, 1992 (Wilson et si.); WO92/20316 dated November 26, 
19.92 (finders et at); W093/14188 dated July 22, 1993 (Clarke et ah), WO 93/20221 
dated October 14, 1993 (Young)). Allen? atively, the nucleic acid can be introduced 

20 kbraceiMarly and incorporated within host cell D'RA for expression, by homologous 
recombination (Koller and Smithies, 1989, Proe. Natl. Acad. Sci USA 86:8932-8935; 
Zrjlstra et at, 1989, Nature 342:435-438), 

hi a further embodiment a viral vector that contains a nucleic acid encoding a 
AIM is used. For example, a retroviral vector can be used (see Miller et at, 1993, 

25 Meth. ha/ymol 217:581-599). These retroviral vectors have been modified to delete 
retroviral sequences that are not necessary for packaging of the viral genome and 
integration into host cell DNA, The nucleic acid encoding fee ADPI to be used in 
sk hcrap> n- cLniCv ntht\?ct< vfoe, u< 1 th u \ or dtv c into a 
subject More detail about retroviral ectors can be round in Boesen. et al 1994 
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Biotherapy 6:291-302, which describes the use of a retroviral vector to deliver the 
ffidrl gene to .hematopoietic stem ceils in order to make the stem cells more resislantto 
chemotherapy Other references illustrating he use of retroviral vectors a geae 
therapy are: Clowes et ah, 1994, J. Clin. Invest 93:644-651; Kiem et al> 1994, Blood 
5 83:1467-1473; Salmons and Cmazherg, 1993, Human Geae Therapy 4:129-141; and 
Grossman and Wilson, 1 9.93, Corn Opin. in Genetics and Deveh 3:110-1 14. 

Adenoviruses are other viral vectors that cat) be used in gene therapy. 
Aacro^-m , , J v ) ^ pinion 

epithelia. Adenoviruses naturally infect respiratory epihelia where they cause a mild 

10 disease. Other targets for adeoovirus-based delivery systems are liver, the central 
nervous system, endothelial cells, and muscle. Adenoviruses have the advantage of 
being capable of infecting non-dividing cells. ftozareky and Wilson, 1993, Current • 
Opinion in Genetics and Development 3:499-503 present a review of adenaviras-based 
gene therapy, Bout et ah, 1994. Human Gene Therapy 5:3-10 demonstrated the use of 

1 5 adenovirus vectors to transfer genes to the respiratory epithelia of rhesus monkeys. 
Other ■instances of the use of adenoviruses in geae therapy can be found in Roseafeld 
etal, 1991, Science 252:431-434; ResenfeM et af, 1992, Cell 68:1434 55; 
Mastrangeli et ah, 1993, 1 Clin. Invest. 91:225-234; PCX Publication WG94/12649; 
and Wang, et ah, 1995, Gene Therapy 2:775-783. 

20 Adeno-associated virus (AAV) has also been proposed for use its gene therapy 

(Walsh et ah, 1993, Proc. Soc Exp. Biol. Med. 204:289-300; U.S. Patent No. 
5,436,146), 

Ano h h > to gen my involves u e to cells 

in tissue culture by such methods as dectroporahon, lipofeedore calcium phosphate 
25 mediated transection, or viral injection. Usually, the method of transfer includes the 
transfer of a selectable marker to the celts, The cells are then placed under selection to 
isolate those cells that have taken up and axe expressing the transferred gene. Those 
cells are then delivered to a subject 

In this embodiment, the nucleic acid is introduced into a cod prior to 
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■. aormnisiration in vivo of the resulting recombiaajit cell. Such in (reduction can be 
earned out by any method known in the art, including tei not limited to trarisfection, 
J,i reparation tact in ctio ectionwitl ^ tl »r hact« op a eve< 
containing the nucleic acid sequences, cell fusion, chromosome-mediated gene 
5 i , , < etc \umerous 

techniques are known in the art for the introduction of foreign genes into cells (see, 

Loefiler and Beta, 1993, M.eth. Enzymol. 217:599-618; Cohen et al., 1993, Mefh. 
I s mol £17:618-644 CI te 1.985, Phamiac Toe- 29:69-92) and yb< sed i 
accordance 1*. present i uiio provided mat it necessary developmental and 

10 u ' > t 1 ^ t i > <. \u edS .accrue no.! I 1 mq cs ouk 
provide for the stable transfer of the nucleic acid to the cell, so that the nucleic acid is 
mpiembte by the cell and preferably heritable and expressible by its cell progeny. 

The resulting recombinant cells can be delivered to a subject, by various 
methods known in fee art. In a preferred embodiment, epithelial, cells are injected, 

15 subcutaneovsly. In another embodiment, recombinant skin ceils may be applied 

as a skin graft onto the subject Recombinant blood cells (e.g., hematopoietic stem or 
)Oj.unu id' t -ok ! <> ->i> i v ut. e >j e linen u > < Ul< 
envisioned for use depends on the desired effect, the condition of the subjec t, etc., and 
can be determined by one skilled in the ait. 

20 Ceils into which a nucleic acid can be introduced for purposes of gene therapy 

encompass any desired, available ceil type, ana include but are not limited to neuronal 
cells, glial cells (e.g., oligodendrocytes or astrocytes), epithelial cells, endothelial cells, 
keratinocytes, fibroblasts, muscle ceils, hepatocytes; blood cells such as T 
lymphocytes, B lymphocytes, monocytes, .macrophages, neutrophils, eosinophils, 

25 Megakaryocytes, granulocytes; various stem or progenitor cells, in. particular 

hematopoietic stem or progenitor ceils, e.g., as obtained from hone marrow, umbilical 
cord blood, peripheral blood or fetal liver. 

In a preferred embodiment, fee cell used for gene therapy is autologous to the 
subject that is treated. 
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t» hi < 1.0 ) I u - ! 

nucleic acid encoding a ADPI is introduced into foe cells such that it is expressible by 
the cells oi their progeny, and hie t< t e celis <. then i u * >. in vivo for 
therapeutic effect Lnaspe } et xv ;eni o| nib cells arc usee Vm 
5 stem or progenitor cells which can be isolated aad maintained in vitro can be used in 
accordance with tins embodiment of the present invention (see eg, PCX Publication 
WO 94/08598, dated April 28, 1994; Stempte aad Anderson, 1992, Cell 71:973-985; 
Rheinwald, 1980, Mettn Cell Bio, 21A:229; mi Pittelkow and Scott, 1 986, Mayo 
Clinic Proc, 6 1:771). 
10 j aaotl nl net t melon c > be iatrodneed for pun e 

therapy may comprise an inducible promoter operably linked to the coding region, 
ach that t >ressk > the nuclei acid is controllable b < > 1 >d £ te presence » 
absence of the appropriate inducer of transcription. 

Direct injection of a DNA coding for a ADPI may also be performed according 
15 to, for example, the techniques described m United States Patent No. 5,589,466. 

These techniques involve the injection of "naked DNA", ice., isolated DNA molecules 
in the absence ofllposomes, cells, or any otht t ? able carrier. The 

injection of DNA encoding a protein and operably linked to a suitable promoter results 
m the production of the protein in cells near the site of injection and the elieitatkm of 
20 aa immune response in the subject to the protein encoded by the injected DNA. in a 
preferred embodiment naked DNA comprising (a) DNA encoding a ADPI and (b) a 
promote, an uecb t< a subject to elicit an immune response to the ADPI, 

5.15.3 Miibitkm of A0P& to Treat Alzheimer's Disease 
25 In one embodhnent of the invention, \ . m disease is treated or 

prevented by acimini stxation of a compo md that a 1 
and/or function(s) of one or more ADFls which are elevated in the brain tissue of 
subjects having Alzheimer's disease as compared with brain tissue of subjects free 
from AI , <• disease. Componads useful for this purpose incl nde but are not 



limited to ami ADPI antibodies (and fragments and derivatb es contain the binding 
region thereof), ADPI antisense or rihoxyms nucleic acids, and nucleic acids encoding 
dysfunctional ADPIs that are used to 'Tmeekouf' endogenous ADPI function by 
hiuoo . ( ~ < s < ^t-,^ ,,, :i tflha 

5 compounds that inhibit ADPi function can be identified by use of known in vitro 
assays, <■?.#., assays for the ability of a test compound to inhibit binding of a ADPI to 
another protein or a binding partner, or to inhibit a known ADPI function. Preferably 
such inhibition is assayed in vitro or in cell culture, but genetic assays may also be 
employed. The Preferred Technology can also be used to detect levels of the ADPI 

10 before and after the administration of the compound. Preferably, suitable in v&m otm 
viva assays are utilized, to determine the effect of a specific compound and whether its 
administration is indicated for treatment of the affected tissue, as described in more 
detail below. 

In a particular embodiment, a compound that inhibits a ADPI iunction is 
1 5 administered therapeutically or prophylaeiically to a subject in whom an increased 
brain tissue level or functional activity of the ADPI t>.g-, greater than the normal level 
or desired level) is detected as compared with brain tissue of subjects free ft op 
Alzheimer's disease or a predetennm ^ ! c, h i rd in the art 

can be employed to measure the increase in a ADPI level or function, as outlined 
20 above. Preferred ADPI inhibitor compositions include small molecules, i.e., molecules 
of 1000 dates or less. Such small molecules can.be identified by the screening 
methods described herein. 

1 \DPls 

25 In a thither embodiment, ADPI expression is inhibited by use of ADPI 

antisense nucleic acids, T he present invention provides the therapeutic or prophylactic 

m„ a> vs ' > v\ uucjeorocs that are ^nuserse to a v»em hi 

cDNA encoding a ADPI or a portion thereof As used herein, a ADPI "antisense" 

c acid refers t< < < bddnrfnghy virtue of some sequence 



<. >, f lo ui iur\ "oano! 1 r>ot< r > ^ f ''DPI Ihe 

atuiacr-se nucleic mid \ ra} be eo pies tarytoa t n on of 

an xnRNA. encoding a ADM. Such antisense nucleic acids ha ve utility as compounds 
hatinMl d I » I ( t i the treatment or p ionol 

5 Alzheimer's disease. 

The aim sense nucleic acids of the invention are double -stranded or 
single-stranded oKgonudeotides, RNA or DNA or a modification or derivative thereof; 
and can be directly administered to a cell or produced mtraceiiular.ly by transcription 
ofexo| ' £ tences. 

10 The invention further provides pharmaceutical compositions comprising a 

fherapeoticaily effective amount of a ADM antisense nucleic acid, and & 
pharaiacentically-acceptable carrier, vehicle or diluent 

In another embodiment, the invention provides methods for inhibiting the 
expression of a ADM nucleic acid sequence in a profou-yoiie or eukaryotic cell 
1 5 comprising providing the cell with an effecti ve amount of a composition comprising a 
A.DP! antisense nucleic acid of the invention. 

ADPI antisense nucleic acids and their uses are described in detail below, 

5,15.5 ADPI. A ?t . x cl k Acids 

20 m< ies and are 

preferably ol i eg from 6 to about 50 oHgonueleotides. In specific 

aspects, the o g-macleoUdc u at least 10 nucleotides, at least 15 nucleotides, at least 
100 nucleotides, or at least 200 nucleotides. The oligonucleotides can he DNA or 
RNA or chimeric mixtures or derivatives or modified versions thereof and can be 

25 single-stranded or double-stranded. Ute olig mcl >tide can be :m 

moiety, sugar moiety, or phosphate backbone. The oligonucleotide may include other 
appended groups snob sis peptides; agents t $ a - am ? the cell 
membrane (see, e.g., Letsinger et &U 1989, Proc. Natl. Acad, Sci USA 86:6553-6556; 
Lemairre et al, I 9S7, Proc. Natl Acad Sen 84:648-653; PCT Publication No. WO 
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pui >ecen S 8) or blood-brain 1 mer(see § PCI 

Publication. No. WO 89/10134, published April 25, 1988); h>bridixation~triggetsd 

<. i ^ j k a! i'-feb.'RioTtfca p Q5£-e~6> 0 i intercalating 

agents (see, e.g., Zoo, 1988, Pharm. Res. 5:539-549). 
5 In a particular aspect of tie invention, a ADM antisen.se oligonucleotide is 

provided, preferably of single-stranded DNA, The oligonucleotide may be modified at 
any position on its structure with subslitoeate generally know in fee art 

The ADPI antisense oligonucleotide may comprise any suitable of the 
following modified base moieties, e.g. 5-finorottracii, 5-bromouraeiL 5-cblorowadl, 
10 5-iodouracil, hypoxaathme, xantme, 4-aeetyicytosine, 5-<earboxyhydroxylnieihyl) 
ir„, ~ , nofhyl-2-thiouridine, 

S^^xymetbylaiJiinomethyluraea, d&ydroaracil, beto-D-galactosylqaeosiae, 
inosine, Nd4sopentenyladenine, 1 -mefeylgoarane, 1 -meihy linosine, 
2,2-dimefbylgmmine, 2««tethyladem»e $ 2~methyJgaasme, 3-metb.yteyiostne, 

15 5-methykytosmc, 'H^-adeaitte, 7-methylguanine, 5~metbylmmnomet5vylm'aeil, 
5-meihoxyaminomethyl-2-thiourao}l, beta-D-mannosylqueosine, 5 
-meilmxyearboxynietbyiumcil, S-metboxyuracil, 2'metbyltbiD-N6-isopentenyiade»me, 
tracil-5-oxyaceti i i < f 1 1 l! <• M 1 t - 

5-metbyl-2-thiouracil 2-thiouracii, 4-thiouracih 5-methyiuracil, uraciI-5-oxyacetic 

20 acid meihylester, nracil-5-oxyace.tle acid (v), S-methyl-2-fetouracU, 

3<3-amino-3-N-2-carboxypropyi) w*8* (acp3)w, 2,6-diammopinine, and other base 
analogs. 

Ik soother embodiment, the t emod ted 

suga mo t> e.g one oft efo owmj sugar .moieties arahmose 2 luoroarabinose, 
25 xylulose, and hexose. 

In yet another embodirnerd, fee oligonucleotide comprises at least one of fee 
following modified phosphate backbones; a phosphorothioate, a phosphorodithioate, a 
phosphoramidofeioaie* a phosphoranudaie, a phosphordiamidatOj a 
methylpfeosphonafe an alkyl phospbottieMer, a formseeial, or an analogue of 



rormaootah 

In yet another embodiment, the oligonucleotide is an a-anometic 
oligonucleotide. An a-anomerie oligonucleotide forms specific double-stranded 
hybr u? v di v< nip omental} RX \ in -which, contrary 10 the usual p-mhts, the strands 
5 run parallel to each other (Gamier et ah, 1987, Kucl. Acids Res. 15:6625-6641). 

The oil ucl idemay'l conjugated to another n le< h i peptide ^ 
hybndi7.itiv.vn f t _ t U t \ i ' * o wnggerwl 

cleavage agent 

Oligonucleotides of the invention ro sy be synthesized by standard methods 

1 0 hnown In the art, e.g by use of a» automated. DNA. synthesizer (such as are 

commercially available from Biosearch, Applied Biosystems, etc.). As examples, 
phosphorathioate oIigonucl.eoi.ides may be synthesized by the method of Stem et at 
(1988, MttcL Acids Res, 16:3209), and methylphospbonaie oligonucleotides can be 
prepared by use of controlled pore glass polymer supports (Sarin et &l f 1988, Proc. 

13 Kail. Acad, Sci. USA 85:7448*745 1), 

In another embodiment, the ADPI antisense nucleic acid of the invention is 
produced intraeeilularly by transcription tiom an exogenous sequence. For example, a 
vector can be introduced in vivo such that it is taken up by a cell, within which ceil the 
vector or a portion thereof is transcribed, producing m satisense nueieie acid (SNA) 

20 of the invention. Such a vector would contain a sequence encoding the ADPI 

antisense nucleic acid. Swell a vector can remain episomal or become chromosomal!}' 
integrated, as long as it can be transcribed to produce the desired antisense KNA. 
Such vectors can be constructed by recombinant DKA technology standard in the art 
Vectors can he plasmid, viral, or others known in the art, used for replication and 

25 expression in mammalian cells. Expression of the sequence encoding the ADPI 
, , i 5 r \ v « « v (to) i \ i 1 o t > i t it ch\a 
preferabry human, cells. Such promoters can be inducible or constitutive. Examples 
of suchproo oxers nv on Sine 1 shove 

* The antisense nucleic acids of the invention comprise a sequence 
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complementary to at least a portion of an RNA transcript of a gene encoding a ADPI, 
pr< erabl humu c< * x > Ho* c hsotut conn; ri 

hough p feed moirspired -\ sequence ^pmplenienlar) to at la si a portion 
of an R.KVV a- -v et it f ^ . j -.ay x\ n mi u> ut 

5 eompSemen ri ; <> >e dxlet bo s n is uie sir agent conditions (eg. .highly 

stringent conditions comprising hybridisation i 7% sodknn dodecyl sulfate (SD8) ? ' 
thM BDTA at 65°C and washing in O.IxSSC/OJ% SDS at 68*C, or moderately 
stance n rondmons s.oov; * - ^ ' s ! ! > !N t: Owtfhthe 

RNA, forming a stable duplex; m the case of double-stranded ADFI aniisense mtoleie 

1 0 acids, a single strand of the duplex DMA may feus be tested, or triplex formation imj 
be assayed, The ability to hybridise mil depend on bofe fee degree of 
complementarity and the length of the antisense nucleic acid. Generally, fee longer 
fee hybridising nucleic acid, the more base mismatches with an RNA. encoding a ADFI 
it may contain and still form a stable duplex {or triplex, as the case may be). One 

1.5 skilled in fee art can ascertain a tolerable degree of mismatch by use of standard 
procedures to determine the melting point of the hybridised complex. 

5.15.6 Therapeutic Use of ADFI Antisense Nucleic Acids 

The ADPI antisense nucleic acids can be used to treat or prevent Alzheimer's 
20 disease when the target .ADPI is overexposed in fee brain tissue of subjects . 

n fferiag fioxaAlzhein 1 *api '.^embodiment, 

a single-stranded DNA antisense ADPI oligonucleotide is used. 

Cell tspes o.lneh cvpiess or over-express RNA encoding a ADPI can be. 
identified by various methods known in fee art. Such ceil types include but are not 
25 h nnxd to Lul o< sLs ^ re, n%» > c ^ -rot hajtes, monocytes) and resident cells 
{e.g.. astrocytes, glial ceils, neuronal cells, and ependymal cells). Such. methods 
I i nle uit u iot in I h ^ di ttion will 5 \DPI specific mick c acid (e.g.. 
by Noi&cmhj^ridSsafioB, .dot Mot hybridisation, in sifa hybridisation), observing the 
ability of RNA from the cell type to be translated in vitro into a ADPI, immunoassay, 



etc. tea nsferred spec prim 3 t ssas ros is ectoan >e assays > \I PI 
expression prior to treatment, eg, , by immuiKscstocfeemistry or in situ hybridisation. 

»har.maceiitica1 mpositi of the in otiom co ) ising n effeeiiv*: i 
of a ADPI antisense nucleic acid in a pbarraaceuticaliy acceptable carrier, vehicle or 
5 diluent can be administered to a subj ect having Alzheimer's disease. 

The amount of ADPI antisense nucleic acid which will be effective in the 
treatment of Alzheimer's disease caa be determined by standmo * In.^ai te.hmoae? 

In a specific embodiment, pharmaceutical, compositions comprising one or 
more ADPI antisense nucleic acids are administered via liposomes, mieropatticies, or 
10 microcapsules. In varices embodiments of the invention, such compositions may be 
used to achmve sustained release of the ADPI antisense nucleic acids. 

5. 15.7 Inhibitory Rihosyme and Triple Helix Approaches 

In another embodiment symptoms of Alzheimer's disease may be ameliorated 
1 5 by decreasing the level of a ADPI or ADPI activity by using gene sequences encoding 

the ADPI in conjunction with well-known gene "knock-out*" nbozyme or triple helix 

methods to decrease gene expression of a ADM. In this approach ribozyme or triple 

helix molecules are used to modulate the activity, expression or synt hesis of the gene 

encoding the ADPI, and (has to ameliorate the symptoms of Alzheimer's disease. 
20 Such mol eeules may be designed to reduce or inhibit expression of a mutant or 

non-mu tt e ene Fechmques for the production and use of such molecules are 

well known to those of skill in foe art. 

Rlbozyrne molecules designed to analytically cleave gene mRNA transcripts 

encoding a ADPI can be used to prevent translation of target gene m'RNA and, 
25, therefore, expression of the gene product. (See, e.g., PCI international Publication 

WG9Q/U364, published October 4, 1990; Satveret at, 1990, Science 

247:1222-1225), 

Ribozymes are enzymatic RNA .molecules capable of catalyzing the specific 
cleavage o f .RNA , (For a fwiew, see &<?ssi, 1^4,-Curmh Biology 4, 469-47?.). The 



mechanism of ribozyme action involves sequence specific hybridisation of the 
ribozyme molecule to complementary target RNA, followed by m endonueieolytic 
cleavage event The composition ofribozyme molecules mast include one or mere 
sequences complementary to the target gene rnRNA, and must include the well known 
catalytic sequence responsible for rnRNA cleavage. For tins sequence, see, e.g.,V.S, 
Patent. No. 5,093,246, which is incorporated herein by reference in its entirety. 

While ribozymes thai cleave mRNA at site specific recognition sequences can 
be used to destroy mRNAs encoding a ADH, the use of hammerhead ribosymes is 
preferred. Hammerhead ribozymes cleave mRNAs at locations dictated by Banking 
regions that form complementary base pairs with the target rnRNA. The sole 
requirement is that the target mRNA. have the following sequence of two bases: 
S'-OG-3\ The construction and production of hammerhead ribozymes is well toaowfi 
in the art and is described more fully in Myers* 1995, Molecular Biology and 
Biotechnology: A Comprehensive Desk Reference, VCH Publishers, New York (see 
especially Figure 4, page 833) and in Haseloif and Gerlaeh, 1988, Nature, 334, 
585-59.1, each of which is incorporated herein by reference in its entirety. 

Preferably the ribozyme is engineered so that the cleavage recognition site is 
located pear the 5' end of the mRNA encoding the ADP1, i.e., to increase efficiency 
and minimise the mtracellukr accumulation of non-fimctional mRNA transcript. 

The ribozymes of the present invention also include RNA endoribonooieases 
(hereinafter- "Cech-type ribozymes") such as the one that occurs naturally in 
Teh-ahymena thennophiia Qmmm as the 1VS, or L49 IVS RNA) and that has been 
extensively described by Thomas Cech and collaborators (Zaug, et aL, 1984, Science, 
224, 574-578; Zaug and Cech, 1986, Science, 231, 470-475; Zaug, et at, 1986, Nature, 
324, 429-433; published International patent application No. WO 88/04300 by 
University Patents Inc.; Been and Cech, 1986, Cell, 47, 207-216). The Cech-type 
ribozymes have an eight base pair active site which hybridises to a target RNA 
seaacoee .vh reafha elsavas of i i »ee The invention . 

encompasses those Cech-type ribozymes which target eight base-pair active site 



sequences that are present in the gene encoding the ADPI 

As w the aniisense approach, fee ribozymes can be composed of modified 
oligonucleotides (eg., for improved stability, targeting, etc.) and should be delivered 
to ceils that express fee ADPI fe vft* A preferred method of delivery involves using a 
DNA construct "encoding" the ribozyme under the control of a strong constitutive pel 
HI or pol II promoter, so that tmnsfeetsd ceils will produce sufficient quantities of the 
ribozyme to destroy endogenous niKNA encoding fee ADPI and inhibit translation. 
Because rhymes, unlike antisense molecules, are catalytic, a lower intracellular 
concentration is required for efficacy. 

Endogenous ADPI expression can also be reduced by inactivating or "knocking 
out" the gene encoding the ADPI, or fee promoter of such a gene, using targeted 
homologous recombination (e.g., see Sirnthies, et at, 198$, Nature 3 1 7:230-234; 
Thomas and Capecchi 1987, Cell 51:503-512; Thompso.net ai f 1989, Ceil 5:333-321; 
and Zijlstra et at, 1989, Nature 342:435-438, each of winch is incorporated by 
reference herein in its entirety). For example, a . mutant gene encoding a 
noa-fimctionai ADPI (or a completely unrelated DMA sequence) flanked by DNA 
homologous to the endogenous gene (either the coding regions or regulatory regions of 
the gene encoding fee ADPI) can he used, wife or without a selectable marker and/or a 
negative selectable marker, to transfix* cells that express fee target gene in vivo. 
Insertion of the DNA construct, via targeted homologous recombination, results in 
inaetivation of the target gene. Such approaches are particularly sailed in the 
agricultural field where modifications to ES (embryonic stem) cells can be used to 
generate animal offspring with an inactive target gene (e.g., see Thomas and Capecchi, 
1987 and Thompson, 1989, supra), However, this approach can be adapted for use in 
humans provided fee recombinant DNA constructs are directly administered or 
targeted, to the required site in vivo using appropriate viral vectors. 

\\\ matix d> . fee £ - do p us expression of a gene encoding a ffiH eon be 
reduced by targeting deoxyribonacleotide sequences complementary to the regulatory 
region of fee gene (i.e., fee gens promoter and/or enhancers) to form triple helical 



structures that prevent transcription of the gene encoding the ADPi in target cells m 
the body, (See generally, Hefoae, 1991, Anticancer Drug Des., 6(6), 569-584; Heletie, 
et at, 1992, Ann. NX Acad. ScL 660, 27-36; andMaher, 1992, Bioassays 14(12), 
807-815). 

Nucleic acid molecules to be used m triplex heik formation for fee inhibition 
of transcription in the present invention should he single stranded and composed of 
deoxynucleotides. The base composition of these oligonucleotides must be designed 
to promote triple helix formation via Moogsteen bass pairing rules, which generally 
require sizeable stretches of either purines or pyrimidines to be present on one strand 
of a duplex. Nucleotide sequences may be pyrlnmiine-based, which will result in TAT 
and CGC f triplets across the three associated strands of the resulting triple helix. The 
pyrimidine-rich molecules provide base complementarity to a purine-rioh region of a 
single strand of the duplex in a parallel orientation to that strand. M addition, nucleic 
acid molecules may be chosen feat are puriae-rieh, for example, contain a stretch of G 
residues. These molecules will form a triple helix with a DKA duplex that is rich in 
GC pairs, in which the majority of the purine residues are located on a single strand of 
the targeted duplex, resulting m GGC triplets across the three strands in the triplex. 

Alternatively, the potential sequences that can he targeted for triple helix 
formation may he increased by creating a so called "switchback" nucleic acid 
molecule. Switchback molecules are synthesized in an alternating 5'-3\ 3'-5 ! manner, 
seeh that they base pair with first one strand of a duplex and then the other, 
eliminating the necessity for a sizeable stretch of either purines or pyridines to be 
present on one strand of a duplex. 

to one embodiment, wherein the aatisense, ribozyme, or triple helix molecules 
described herein are utilized to inhibit mutant gene expression, it is possible that the 
technique may so efficiently reduce or inhibit the transcription (triple helix) or 
translation (antisense, ribosyme) of mRN A produced by normal gene allele* of a 
ATM that the situation may arise wherein the concentration of ATM present may be 
lower than is necessary for a normal phenotype. In such cases, to ensure feat 



substantially normal levels of activity of a gene encoding a ADH are maintained, gens 
therap> ma> 1 e used to introduce into cells nucleic acid molecules that eaeod« and 
express the ADM that exhibit normal gene activity and that do not contain sequences 
susceptible to whatever mtiiscnse. ribozyme, or triple helix treatments arc being 
utilized. Alternatively, in instances whereby the gene encodes an extracellular protein, 
normal A0PI can he ok or in order to maintain the requisite level of AD? I 

activity. 

Antisense RNA and DMA, ribozyme, and triple helix molecules of the 
invention may be prepared by any method Jsaowain the art for the syathesis of DNA 
and RNA molecules, as discussed above. These include techniques for chemically 
s><nthesizing oHgodeoxyxfoonucleotides and oligoribonucleotides well known in the art 
such as tor example solid phase phosphoramidlte chemical synthesis. Alternatively, 
RNA molecules may be generated by in vitro and in vivo transcription of DNA 
sequences encoding the antisense RNA molecule. Such DNA sequences may be 
incorporated into a wide variety of vectors that mootporate suitable RN A polymerase 
promoters snob as the T? or SP6 polymerase promoters. Alternatively, antisense 
c'DNA constructs that synthesize antisense RNA constitutive!}' or inducibly, depending 
on the promoter used, can be introduced stably into cell lines. 

5.16 Assays for Therapeutic or Prophylactic Compounds 

The present invention also provides assays for use in discovery of 
phannaceutical products in order to identify or verify the efficacy of compounds for 
treatment or prevention of Alzheimer's disease. Agents can be assayed for their ability 
to restore AD'F or ADPI levels in a subject having Alzheimer's disease towards levels 
found m subjects free horn AMiehner's disease or to produce similar changes in 
experimental animal models of Alzheimer's disease. Compounds able to restore ADF 
or ADPI levels in a subject having Alzheimer's disease towards levels found in 
subjects free fitan Alzheimer's disease or to produce similar changes in experimental 
animal models of Alzheimer's disease can be used as lead compounds for further drug 



discovery, or used therapeutically. ADF and ADPI expression car; be assayed by die 
Preferred Technology, immunoassays, gel electrophoresis followed by visualization, 
detection of ADPI activity, or any other method taught herein or known to those 
skilled in the art. Sueb assays can be used to screen candidate drags, in clinical 
monitoring or in drug development, where abundance of an ADF or ADPI can serve as 
s o s markes r clinical diseasi 

hi various embodiment ;s vitro assays can be carried out with cells 
representative of cell types involved in a subject's disorder, to determine if a 
compound has a desired effect upon such cell types. 

Compounds for use in therapy can be tested in suitable animal model systems 
poor to testing in humans, including but not limited to rats, mice, chicken, cows, 
monkeys, rabbits, etc. for in vivo testing, prior to administration to humans, any 
animal model system, known m the art may he used. It is also apparent to fee skilled 
artisan that, based upon the present disclosure, transgenic, animals can be produced 
with "knock-out" mutations of the gene or genes encoding one or more ADPXs, A 
"knock-out" mutation of a gene is a mutation that causes the m utated gene to not be 
expressed, or expressed m an aberrant form or at a low level, such that the activity 
associated with the gene product is nearly or entirely absent. Preferably, the transgenic 
animal is a mammal, more preferably, the transgenic animal is a mouse. 

in one embodiment test compounds that modulate the expression of a AD PI 
are identified in non-human animals (e.g. , mice, rats, monkeys, rabbits, and guinea 
pigs), preferably non-human animal models ibr Alzheimer's disease, expressing the 
. ADPL In accordance with this embodiment, a test compound or a control compound 
is administered to the animals, and the effect of the test compound on expression of 
one or more ADHs is determined. A test compound that alters the expression of a 
ADPI (or a plurality of ADHs) can he identified by comparing the level of the selected 
ADPI or ADPTs (or mRNA(s) encoding the same) in an animal or group of animals 
tre#ed « atesi c of &$ AD^ or mRNA<s) m an animal 

or group of animals treated with a control compoustl Techniques known to those of 



skill, w the art cm be used to determine the mK.N A and protein levels, for example, in 
site hybridisation. The animals may or may hot be sacrificed to assay the effects of a 
test compound. 

In. another embodiment, test compounds that modulate the activity of an ADPI 

5 or a biologically active portion thereof are identified in non-human animals (e.g., mice, 
rats, monkeys, rabbits, and guinea pigs'), preferably non-human animal models for 

tier's disease expressing the ADPI hi act vitb th 

compound or a control compound is administered to the animals, and the effect of a 
test compound on the activity of an ADPI is determined. A test compound that alters 

10 the activity of an ADPI. (or a plurality of ADFIs) can be identified by assaying animals 
treated wi th a con trol compound and animals treated with the test compound. The 
activity of the ADPI can he assessed by detecting induction of a cellular second 
messenger of the ADPI (e.g.,. intracellular Ca2+, diacyl glycerol, IP3, etc.), detecting 
catalytic or enzymatic activity of fee ADPI or binding partner thereof, detecting the 

15 Induction of a reporter gene (e.g., a regulatory element that is responsive to a ADPI of 
the invention operabiy linked to a nucleic acid encoding a detectable marker, such as 
Jwafemse or green fluorescent protein), or detecting a cellular response (e.g: f cellular 
differentiation or ceil proliferation). Techniques known to those of skill in the art can 
be utilized to detect changes in the activity of a ADPI (see, e.g. , U.S. Patent No. 

20 5,401,639, which is incorporated herein in its entirety by reference). 

To yet another embodiment, test, compounds that modulate the level or 
expression of a ADPI (or plurality of ADPIs) are identified in human subjects having 
Alzheimer's disease, most preferably those having severe Alzheimer's disease. In 
accordance with this embodiment, a test compound or a control, compound is 

25 administered to the human suhj set, and the effect of a test compound on ADPI 
expression is determined by analysing the expression of the ADPI or fee raRNA 
encoding the same in a biological sample (e.g., brain tissue, cerebrospinal fluid, serum, 
plasma, or urine). A test compound that alters the expression of a ADPI can he 
identified by comparing the love! of the ADPI or mRNA encoding the same in a 



subject or group of subjects treated with s control compound to that m a subject or 

cup «»f su: jeu; tu'f i> a'- c< v >urJ V: uvrneA aiteauo; s mdit 
expression of a ADPI can be identified by comparing die level of the ADPI or mRNA 
encoding the same in a subject or group of subjects before and after the administration 

5 of a < 1 1 \ i h to tl skill m the art can be 

used to obtain the biological sample and analyse the mRNA or protein expression. For 
example, the Preferred Twhuology described herein can he used to assess changes m 
the kvelof aADPt 

In another embodiment, test compounds that modulate the activity of a ADPI 

10 (or plurality of ADPIs) are identified in human subj eels having Alzheimer's disease, 
I t icr's disease in this embodiment a test 

compound or a control compound is administered to the human subject, and the effect 
of a test compound on the activity of an ADPI is determined. A test compound that 
alters the activity of an ADPI can. be identified by comparing biological samples from 

1 5 subjects treated with a control compound to samples from subjects treated with the test 
compound. Alternatively, alterations in the activity of an ADPI can be identified by 
comparing the activity of an ADPI in a subject or group of subjects before and after 
die adiuim suation of a test compound. The activity of the ADPI can be assessed by 
detecting in a biological sample (e.g., brain tissue, cerebrospinal fluid, serum, plasma, 

20 or mine) induction of a cellular signal transduction pat hway of the ADPI (e.g. , 
intracellular C&2% diacylglyceroL IP3, etc.), catalytic or enzymatic activity of the. 
AD.FT. or a binding partner thereof, or a cellular response, for example, cellular 
dilieiennaho i ok » own to those of shl m .be an can 

be used to detect changes in the induction of a second messenger of an ADPI or 

25 changes in a cellular response. For example, RT-PCR can be used to detect changes in 
• the induction of a ectluUr sec; uj sn>*-*\cc 

In a particular embodiment, & agent that changes the level or expression of as 
ADPI towards levels detected m control subjects (e.g., humans free from Alzheimer's 
disease) is selected for further testing or feerapeuiic use. In another preferred 
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embed at, a test compound thai change-, tl e actix it} oi , s U>P1 to > ards the 
activity found in control subjects hmmm free from Alzheimer's disease) is 
selected for further testing or therapeutic use. 

In another embodiment, test compounds that reduce the severity of one or more 

5 S3 ap oms as sociate K i 's disease a c idei t 1 ed in to ? i s ibjepts having 
Alzheimer s disease, most preferably subjects with severe Alzheimer's disease. In 
accordance with this embodiment a test compound or a control compound is 
aammisK dtotJ > * m fe 1 test compound on on >ore 
symptoms of Alzheimer's disease is determined, A test compound that reduces one or 

1 0 more symptoms can be identified by comparing tire subjects treated with a control 
compound to the subjec e d. Techniques known t 

physicians familiar with Afafteunert disease can be used to determine whether a test 
compound reduces one or more symptoms associated with Alzheimer's disease, For 
example, a test compound that improves cognitive ability in a subject having 

1 5 Alzheimer's disease will he beneficial for treating subjects having Alzheimer's disease. 

naprefe en n it, a ec th« sei t j o one or more 

symptoms associated v ' - r's disease m she «r's disease 

is selected for further tesdng or therapeutic use. 

20 5.1.7 Therapeutic and Prophylactic Compositions and Their Use 

The invention provides methods of treatment comprising admimstermg to & 
subject an effective amount of w agent of the invention, in a preferred aspect, the 
compound is substantially purified (e.g., substantially free from substances that limit 
its effect or produce undesfred side-effects). The subject is preferably an animal, 

25 including but not limited to animals such as cows, pigs, horses, chickens, eats, dogs, 
etc.. and is preferably a mammal arid most p e liuhh K n m. In a specific 
embodiment, a non-human mammal is the subject 

FormuMioiis and methods of administration that can be employed when fee 
compound comprises a nucleic acid arc described above; additional appropriate 
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i - s rihed be oh 

Various delivery systems are known and can he used to admiaister a compound 
of the invention, e.g-., encapsulation in liposomes, microparticles, microcapsules, 
recombinant cells capable of expressing the compound, receptor-mediated endocytosis 
5 (see, e,g: , Wu and Wa ; 1987, 1 Biol. Chem. 262:4429-4432), construction of a nucleic 
acid as part of a retroviral or other vector, etc. Methods of in trod action can be enteral 
or parenteral and include but are not limited to intradermal, intramuscular, 
intraperitoneal, intravenous, subcutaneous, intranasal, epidural, and oral routes. The 
compounds may be administered by any convenient route, for example by infusion or 
10 bolus injection, by absorption through epithelial or mucocutaneous linings (e.g., oral 
mucosa, rectal and intestinal mucosa, etc.) and may be administered together with 
other biologically active agents. Administration can be systemic or local In addition, 
it may be desirable to introduce the pharmaceutical compositions of the invention into 
the central nervous system by any suitable route, including mtravenlricuiar sold 
1 5 intrathecal injection; intraventricular injection may be facilitated by an intraventricular 
catheter, for example, attached to a reservoir, such as an Ornmaya reservoir. 
Pulmonary administration can also be employed, e.g., by use of an inhaler or 
.nebulizer, and formulation with an aerosolizing agent, 

In a specific embodiment, it may be desirable to administer the pharmaceutical 
20 compositions of the invention locally to the area in need of treatment; this may be 
achieved, for example, and not by way of limitation, by local infusion during surgery, 
topical application, e.g., by injection, by means of aeameter, or by means of an 
implant, said ixnplmi being of a porous, non-porous, or gelatinous material, including 
membranes, such as siaiastic membranes, or fibers. In one embodiment, 
25 administration can be by direct injection into direct injection into cerebrospinal fluid 
or at me site (or former site) of neurodegeneration or to CNS tissue. 

In ano ther embodiment, the compomjd cm he delivered in a vesicle, in 
particular a liposome (see linger, 1990, Science 249:1527-1533; Treat et ai, in 
>oson nths jerapy of Infect J > o t < u i 1 x ! - * in 1 
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Fidler (eds.), Liss s New York, pp. 353-365 (19S9); Lopez-B eastern, ibid,, pp. 
317-327; sec generally ibid.) 

In yet another embodiment, the compound can be delivered in a controlled 
release system, in one embodiment, a pump may be used (sec Lunger, supra; Sefton, 
5 1.987, CR.C (Ml Ref. Biomed. Eng. 14:201 ; Buchwaid el ah, 1 980, Surgery 88:507; 
Saudek et al„ 19S9, N. Engl. J. Med. 321:574). la another embodiment, polymeric 
materials can be used (see Medical Applications of Controlled Release, Laager and 
Wise (eds.), CRC Pres., Boca RatonbFlorida (19?4)» Contxolled Drug Bioavailability, 
Drug Product Design and Performance, Smoien and Ball (eds.), Wiley, New York 

10 (1984); Ranger and .Peppas, 1, 1983, Macromol. Sei Rev. Macromol, Ghem, 23:61 ; 
see also Levy et a!., 1 985, Science 228:190: During et ah, 1989, Ann, Neurol. 25:351 ; 
Howard, et al, 1989, X Neurosurg, 7.1 :105 ). In yet another embodiment, a controlled 
release system can he placed in proximity of the therapeutic target, i.e., the brain, thus 
requiring only a .traction of the sy stemi c dose (see, a ?. Goodson, in Medical 

15 Applications of Controlled Release, supra, vol. 2, pp. 1 15438 (1984)), 

Other suitable controlled release systems are discussed in the review by Langer 
(.1 990, Science 249:1 5274 533). 

In another em bodiment where the compound of the invention is a nucleic acid 
encoding a protein, the nucleic acid can he administered in vivo to promote egression 

20 of its encoded protein, by constructing it as part of an appropriate nucleic acid 

expression vector and administering it so that it becomes intracellular, e.g., by use of a 
retroviral vector (seeLlS. Patent No. 4,980,286), or by direct injection, or by use of 
microparticle bombardment (eg., a gene gun; Biolistic, Dupont), or coating with lipids 
, u ]t~s ,< \ ^ Hi t » ui fut <. mf in ) ~m nknlmeKM 

25 hameobox-like peptide which is known to enter the nucleus (see e.g., Miot et al, 
1991, Proc. Natl Acad. ScLUSA 88:1864-1868), etc. Alternatively, a nucleic acid 
can be introduced uUracelhilarly and incorporated within host cell DNA fat 
1 ^ iccomhi nation. 

The present invention also provides pharmaceutical compositions. Such 



compositions comprise a thsrat^ioaliy ef&ctiwaaioaatof an ageat, and a 
phammceurically acceptable earner. In a particular embodiment, fee term 
"pfaannsceuticalry acceptable" meaas proved by a regulatory agency of the Federal 
or a state government or listed in the U.S. Pharmacopeia or other generally recognized 

5 pharmacopeia for use hi animals, and more particularly in humans. The term "camef 
refers to a diluent, adjuvant, exeipieut, or vehicle with which the therapeutic is 
>{ om te.red S > i aoeutical irriers t be sterile Ik id sue a* water and 
oils, including those of petroleum, animal, vegetable or synthetic origin, such as 
peanut oil soybean oil mineral oil, sesame oil and the like. Water is a preferred 

1 0 carrier when the pharmaceutical composition is administered intravenously. Saline 
solutions and aqueous dextrose and glycerol solutions can also be employed as liquid 
carriers, particular! « oris Suitable pharmaceutics 1 i 

include starch, glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel, 
sodium stear.- glycerol monostearate, talc, sodium chloride, dried skimmilk, 

15 glycerol, propylene, glycol water, ethane! and fee like. The composition, if desired, 
can also contain minor amounts of waiting or emulsifying agents, or pH buffering 
agents. These compositions can lake the form of solutions, suspensions, emulsion, 
tablets, pills, capsules, powders, sustained-release formulations and the like. The 
composition can be formulated as a suppository, with traditional binders and carriers 

20 such as triglycerides. Oral formulatioa can include standard carriers such as 
pharmaceutical grades of mauuitoi, lactose, starch, magnesium stearate, sodium 
saccharine, cellulose, magnesium carbonate, etc. Examples of suitable pharmaceutical 
earners are described in "Remington's Pharmaceutical Sciences" by E.W. Martin. 
Such compositions will contain a therapeutically effective amount of fee compound, 

25 , TU > >unQed form, togcthc ; mle amount of carrier so as to provide 
the form for proper administration to the subject. The formulation should suit the 
mode of adniirdstration. 

In a preferred embodiment, the composition is formulated in accordance with 
routine procedures as a pharmaceutical composition adapted for intravenous 



ministration t man beings 3 ypic U.I> compos ions b nraveno s 
administration are solutions m sterile isotonic aqueous bade: Where necessary, the 
composition may also include a solubih>ing agent and a ioca anaesthetic such aa 
Ikfoeaine to ease pain at the site of the injection. Generally, the ingredients axe 
S supplied either separately or mixed together in unit dosage form, for example, as a dry 
ed> m dei 01 water (tee concentrate in a hermetically sealed c< =ni ahser such as 
an ampoule or sachette indicating the quantity of active agent, Where the composition 
is to be adromi stared by infusion, it can be dispensed with an infusion bottle 
containing sterile pharmaceutical grade water or saline, Where the composition is 
10 administered by injection, an ampoule of sterile water for injection or saline can be 
provided so that the ingredients may be mixed prior to administration. 

The compounds of fhe invention can be formulated as neutral or salt forms. 
Fharmaceutically acceptabie salts include those formed with free ammo groups such as 
those derived from hydrochloric, phosphoric, acetic, oxalic, tartaric acids, etc, and 
15 those toed with free carboxyl groups such as those derived from sodium., potassium, 
ammonium, calcium, feme hydroxides, isopropylamine, ti-.iethylam.ine, 2-eihyIamino 
ethanoi, histidine, procaine, etc. 

The amount of the compound of the invention which will be effective fa the 
treatment of Alzheimer's disease can be determined by standard clinical techniques 
20 based, on the present description. In addition, in vitro assays may optionally be 

employed to help identify optimal dosage ranges. The precise dose to be employed in 
the formulation will also depend on the route of administration, and the seriousness of 
the disease or disorder, and should he decided according to the judgment of the 
practitioner and each subject's circumstances. However, suitable dosage ranges for 
25 intravenous administration are generally about 20-500 micrograms of acti ve 
compound per kilogram body weight Suitable dosage ranges for intranasal 
administration are generally about 0.01 pg/kg body weight to 1 mg/kg body weight. 
Effective doses may be extrapolated ton dose-response curves derived from in vitro 
oi - d i o< tes - ems 



Suppositories generally contain active ingredient in the range of 0.5% to .10% 
by weight; oral formulations preferably contain 10% to 95% active ingredient 

he invention also provid \ e 1 or kit comprising o teot 

more containers filled with one or more of the ingredients of the pharmaceutical 
compositions of the invention. Optionally associated with such container(s) can ho a 
notice in the form prescribed by a governmental agency regulating the manufacture, 
use or sale of pharmaceuticals or biological products, which notice reflects (a) 
approval by the agency of manufacture, use or sale for human adrmmsiratkm, (b) 
directions for use, or both. 

The invention will now be described further with reference to the following 
non-Iknited examples, 

6. EXAMPLE U IDBhTTlHCATfOH OF PROTEINS DIFFERENTIALLY 
EXPRESSED IN THE BRAIN TISSUE OF ALZHEIMER'S DISEASE PATIENTS 
Using the following exemplary and iron-limiting procedure, proteins from a 
total of 3? brain tissue samples torn subjects having Alzheimer's disease and 39 'brain 
tissue samples from control subjects were separated by isoelectric focusing followed 
by SDS-PAGE and analysed, see table DC for the details of patient numbers for each 
anatomical region studied. Farts 6/1.1 to 6.1.14 (frMva) of the procedure set forth 
below arc hereby designated as the "Reference Protocol" and are presented for 
purposes of setting forth the standard procedures that the artisan may fello w in the 
practice of the hv 

6.1 MATERIALS AND METHODS 
" 41.1 Sample Preparation 

Tissue samples used in this study were taken post mortem from anatomically 
defined regions including hippocampus, entorhinal cortex, frontal cortex, neocortex 
and amygdala, torn subjects having Alzheimer's disease and control subjects. 
Samples were selected with the minimum possible post-mortem interval (PMI) and. 



similar age- of the control and Mdmmefs patients as summarised below. 



Table 1\ Summary of triples used. 
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Samples were stored at minus SOX throughout For ctyostat sectioning, 



samples were mounted os cork disks with. OCT. Section of each block were stained 
^ith hematoxylin and eosin (H&B } and then evaluated by a pathologist to confirm the 
diagnosis and presence of characteristic .features of Alzheimer s disease in die diseased 

i 0 samples. These included: neurofibrillary tangles in the cortical neurons and neuritic 
(amyloid) plaques, An approximate estimate on the percentage of target neurons 
(cortical vs pyramidal) remaining was earned out. The brain samples were mounted on 
cork discs and supported in OCT Embedding Matrix (CeiJPath pic, UK). Seven ftozea 
sections approximately Sum each were cut on a ctyostat and. were transferred directly 

15 to eppendorf tubes (1.5ml) containing 200ut of lysis buffer SMorea (BOB 452G43w), 
4% CHAPS (Sigma 03023), 65mM dmnofhehoi fDTT), 2% (wv) Resolytes 3.5-10 
(BDH 44338 2x). Eppendorf tubes were vortexed for about 30 seconds, briefly 
cenirifuged* fioastm and stored at -70*C. Approximately 75 - 120 pg of total protein 
were taken forward, to 2-dimensional gel electrophoresis. 

20 

6. 1.2 Isoelectric Focusing 

Isoelectric focusing (IEF), was performed using die ImmobUinei** DrySirip Kit 
(Pharmacia BioTech), following the procedure described in the manufacturer's 



in iw lions, set i do '1 ' » * < <■ Vl ' Vi , x 1 ' s v 53 

i u \P to K.i kom.i J it on < 1 «.b ' u n 

Gradient (IPG) strips (18cm, pH 3-10 non-linear strips; Pharmacia 17-1235-01) were 
rehydrated overnight at ?J.fC with the 370 micro!, of sample prepared in6.LL The 
5 reswelled IPG strips were then referred to a Multiphor II Electrophoresis Unit 
(Pharmacia IS- 101 8-06), covered with mineral oil (Pharmacia 17-3335-01} and 
subjected to first dimension isoelectric focussing using a Pharmacia EPS3500X1. 
power supply (19-3300-01) according to the following profile; 
Initial voltage - 300V for 2 has 
10 Linear Ramp from 300V to 3500V over 3hrs 

Hold at 3500V for 19hrs 

■ For all stages of the process, the current limit was set to 10mA for 12 gels, and 
the power limit to 5 W, The temperature was held constant at 20*C throughout the m 

15 

6,1 .3 Gel Equilibration and SDS-PAOB 

Alter the final i.9hr step, the strips were immediately removed and immersed 
tor 10 trans at ~0°* v> ! 1 *' v ' v " ^ ' ' (x> M 

DTI; 2% (w/v) SDS; 30% (v/v) glycerol (Fluka 49767); 0.05M Txis/HCl, pH 6.8 
20 (Sigma T- 1503). After removal from the solution, the strips were loaded onto 
supported gels for SDS-PAGE according to Hoehstrasser et al> 1988, Analytical 
Biochemistry 173: 412-423 (incorporated herein by reference in its entirety), with 
modifications as specified helow. 

25 6.1.4 Preparation of supported gels 

The gels wea v^thav < » ^h^i «. «>r <~ 1< lov a^m^om Mem 
wide x 24cm long (hack plate); 23cm wide x 24cm long with a 2cm deep notch in the 
central 19sm (front plate). To promote covaiem attachment of SDS-PAGE gels, tire 
back plate was treated with a 0,4% soktioitofy^me&aciyl^xypopyltrrmethoxysilane 



in ethanoi (BindSilaneJ; Pharmacia 174330-01), The front plate was treated with 
(RspelSilane J Phaanacia 174332-01) to reduce adhesion of the gel Excess reagent 
was removed by washing with water, and the plates were allowed to dry. At this stage, 
ioth is idendil tti a o 1 e gel aid as ; marks o identify he< )atec softh 

5 plate, an adhesive bar-code was attached to the hack plate in a posi lion such diet it 
weald not come into contact with the gel matrix. 

The dried oktes wars assembled into a casting box with a capacity of! 3 gel 
sandwiches. The front and hack plates of each sandwich were spaced by means of 
1mm thick spacers, 2.5 cm wide. The sandwiches were interleaved wife acetate sheets 

it) to laahuo separation of the sandwiches after gel polymerisation. Casting was then 
carried out according to Hochstrasser et aL, op. eit. 

A .946% linear polyacrylamide gradient was cast, extending up to a point 2cm 
bdkw the level of the notch in the front plate, using the Angelique gradient casting 
system ..(Large Scale Biology). Stock solutions were as follows, Aerylamide (40% in 

i 5 water) was from S«va (10677). The efOss4ifeking agent was PDA {BioRad 

1.61-0202), at a concentration of 2.6% (w/w) of the total starting monomer content. 
The gel buffer was 0.375M TrisfflO, pH 8,8. The polymerisation catalyst was 0.05% 
(v/v) TEMED (BioRad 161-080.1), and die initiator was 0.1% (w v) APS (BioRad 
161-0700). No SDS was included in the gel and no stacking gel was used. The cast 

20 gels were allowed to polymerise at 20°C ovemi ghi, and then stored at 4*0 in sealed 
po yc r\ km b< gs « i 1 of g« I buffer a d * ere i sed % thin 4 weeks 

6.1.5 SDS-EA0E 

A sola moi seO " 75) was prepared ia running 

25 buffer (0.02SM Tris, 0.1 92M giyeme (Fiuka 50050), 0. 1 % (w/v) SDS), supplemented 
5 a 1 1 Hj i . t 1 f lu < «. o > 'n « s ^ h ^ t ^ih 

stirring, until the agarose had dissolved. The top of the supported 2nd D gel was fdlod 
with the agarose solution, and the eq Ubn dLPG t p s p jed into th< 
and tapped gently with a palette knife until the IPG strip was intimately in contact with 



the 2nd D gel The gels were placed m the 2nd D ruining tank, as defended by Araess 
et al„ 1995, Electrophoresis 16; 1255-126? (incorporated herein by reference in its 
entirety) The tank was fille< < it immgbu or {as above) until Hie level of the 
buffer just exceeded the top of the slab gel, which promoted efficient cooling of the 

5 active gel area. Running buffer was added to the top buffer compartments formed by 
the gels, and then voltage was applied immediately to the gels using a Consort E-833 
power supply. The gels were run at lOmA/gel for 10 mica. The power limit was set to 
1 SOW for a tank containing 6 gels, and the voltage limit was set to 600V. After 10. 
rains, the gels were then run at 30mA/gel with the same voltage and power limits as 

10 before, until the brcmophenol bine line was 0.5 cm from the bottom of the gel The 
temperature of the buffer was held constant at \6°C throughout the run. 

6,1,6 Staining 

Upon completion of the electrophoresis ran, the gels were immediately 
15 removed from the tank for fixation. The top plate of the gel cassette was carefully 
removed, leaving the gel bonded to the bottom plate. The bottom plate with its 
attached gel was then placed into a staining apparatus, which can accommodate 12 
gels. The gels were completely Immersed in .fixative solution of 40% (v/v) ethanol 
(BDB 28719), 10% (v/v) acetic acid (BDH 100016X), 50% (v/v) water 
20 (MhUChM ubporey which was continuously circulated over the gels. After an 

overnight incubation at room temperature the fixative solution was drained .from the 
tank, and the gels were primed by immersion in 7.5% (v/v) acetic acid, 0.05% (w/v) 
si)- C~~ k s o n.iic- for 30 aims. The pruning solution was then drained, and the 
gels were stained by complete immersion for 4 hours in a staining solution of Sypro 
25 Red (Molecular Probes, Inc., Eugene, Oregon). Alternative dyes which can he used for 
this purpose are described in US patent application number 09/4 1 2 1 68, filed October 5 
1999, and incorporated herein by reference in its entirety. 



6.1.7 Imaging of the gel 

\ , on > u v hie ouipu > produced f o me Hour ently stain 
gels with fee Apollo 3 seamier (Oxford GlyeoscieKcs, Oxford, UK) described m 
section 5.2, .^ra. This scanner has a gel earner with four integral fluorescent 
5 markers (Designated Ml , M2, M3, M4) that are used to correct the image geometry 
and are a quality control feature to confirm that the scanning has been performed 
correctly. 

For scanning, the gels were removed from the stain, rinsed with water and 
allowed to air dry briefly, before they were scanned. After imaging, the gels were 
10 sealed in polyethylene, bags ooattmfog a small votee of si s ohmon aidther 
stored at 4°C. 



6,1 , 8 Digital Analysis of the Data 

The data were processed as described in U.S. Patent No 6,064,754, {published 
15 as WO 98/239.50) at Sections 5.4 and 5.5 (incorporated herein by reference), as set 
form more particularly beiow. 

The output from the scanner was first processed using the MELANQ27 H 2D 
PAGE anaK sis program (Eek sse 2,2 1997, BioRad Laboratories, Hercules, 
California, Cat, # 170-7566) to autodetect die registration points, Mi . M2, M.3 and 
20 MA: to autocrop the images (i.e., to eliminate signals originating from areas of the 
scanned image lying outside die boundaries of the gel, e.g. the reference frame); to 

due to dust, to detect and ^ ! features; and to ere tte image files 
in GIF format. Features were detected using the following parameters: 
Smooths ~2 
25 Laplacdan foreshold 50 

Partialis fiu'eshold 1 
Saturation™ 100 
Peakedness™0 
Minimum Perimeter- 10 
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6.1.9 i .o.ii << r ! .* Values 

Landmark identification was used to dc * \. the pi aid MW of features 
eu.cluh ^g u « u > s .ik > utwt'iiR' o BR " - <. 

5 identified in a standard brain tissue image. These landmark features are identified in 
Figure 1 an* w a ign I the pi a ho M\*< ! s dentine* fable X 

Table X. Landmark Features Used in this Study 
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10 

As many of these landmarks as possible were identified in each, gel image of 
v\. .-I . . . v fcatuu- ,i iv mcuv o»« whs then assigned a pi value by linear 
interpolation or extrapolation (using the MELAME7-1I software) to the two nearest 
landmarks, and was assigned aMW value by linear interpolation or extrapolation 
i 5 (using the MELAMB7-II software) to the two nearest landmarks. 

6.1.10 Matching With Primary Master Image ■ 

Images were edited to remove gross artefacts such as dust, to reject images 
which had gross abnon i such £ ingof profc in £ an a es, ot « es e of too !o% 
20 a loading or overall image intensity to allow Mentificau on of more than fee most 
Intense features, or were of too poor a resolution to allow accurate detection of 



i s < romthe 

whole sample set. This common image, the "primary master image", was selected on 
the basis of protein bad (maximum load consistent with maximum feature detection), 
and general image quality. Additionally, me primary master image was chosen to be 
an image which appeared to be generally representative of all those to be included in 
the analysis. (This process by which a primary master gel was judged to be 
representative of the study gels was rwshected by &e method described below and in 
the event that the primary master get was seen to be unrepresentative, it was rejected 
and the process repeated until a representative primary master gel was tound.) 

Each of the remaining study gel images was individually matched to the 
primary master image such that common protein features were paired between the 
primary master image and each individual study gel image as described below. 

6.1.1 1 Cross-matching Between Samples 

To facilitate statistical analysis of large numbers of samples for purposes of 
identifying features rtuu are differentially expressed, the geometry of each study gel 
was adjusted tor maximum alignment between its pattern of protein features, and that 
of the primary master, as follows. Each of the study gel images was individually 
transformed into the geometry of the primary master image using a mum-resolution 
warping procedure. This procedure corrects the image geometry for the distortions 
brought about by small changes in die physical parameters of the electrophoresis 
separation process horn one sample to another. The observed changes are such that 
the distortions found are not simple geometric distortions, but rather a smooth flow, 
with variations at both local and global scale. 

The fundamental principle in nmlti -resolution modelling is that smooth signals 
may be modelled as an. evolution through 'scale space', in which details at successively 
Lo rs ah rt dded o rikw vw 1 ion ippro> uio > >b nut ehigh.? sol tion 
signal. This type of model is applied to the flow field of vectors (defined at each pixel 
position on the reference image) and allows flows of arbitrary smoothness to be 
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modelled with relatively few degrees of freedom. Each image is .first reduced to a 
stack, or pyramid, of images derived from the initial image, but smoothed and .reduced 
in resolution by a factor of 2 in each direction at every level {Gaussian, pyramid) and a 
corresponding difference image is also computed at each level representing the 
5 difference between the smoothed image and its progenitor (Laplaelan pyramid). Thus 
ik liU -ti - h> <ui h u lu o n 1 umvcafeN 

To estimate the distortion between any 2 given images, a calculation was 
performed at level 7 in the pyramid (i.e. after 7 successive reductions -in resolution}:. 
The Laplacian images were segmented into a grid of 16x16 pixels, with 50% overlap 
10 between adj scent grid positi ons in both directions, and die cross correlation between 
corresponding grid squares on the reference and the test images was computed. The 
distortion displacement was then given by the location of the maximum in the 
correlation matrix. After all displacements had been calculated at a particular level, 
they were interpolated to the next level in the pyraaiid, applied to the test image, and 
15 then former corrections to the displacements were calculated at the next scale. 

The warping process brought about good alignment between the common 
features in the primary master Image, and the images ibr the other samples. The 
MET ANTE 7 II 2D PAGE analysts program was used to calculate and record 
approximately 500-700 matched feature pairs between the primary master and each of 
20 the other imaees. The accuracy of this program v. a •: • > v nhanced o> the 

alignment of the images in the maimer described above. To improve accuracy still 
further, all pairings were finally examined by eye in die Mel View .interactive editing 
prog! am .j o residua v. ogniz ah 1 1 meorre tp t < re removed V he e fee 
number of such recognizably incorrect pairings exceeded fee overall reproducibility of 
25 the Preferred Technology (as measured by repeat analysis of the same biological 
sample) the gel selected to be me primary master ge! was judged to be insufficiently 
representative of the study gels to serve as a primary master gel. In that case, the gel 
choseo as the primary master gel was rejected, and different gel was selected as the 
primary master gel, and the process was repeated. 



and the positions and shapes of all the gel feature? of all the component images were 
supvt -imposed onto this composite master as described below. 

Once all the initial pairs had been computed, corrected and. saved, a second 

5 pass was performed whereby hie on ginal (un warped ) images were transformed a 
second time to th eo etryc thep maty nasiex hist sens a flow Held 
computed by smooth interpolation of the multiple tie-points defined by the centroids 
of the paired gei features, A composite master image was thus generated by 
iffihialiidng the primary master image with its feature descriptors. As each image was 

K) hanv-uoKi o d . pmm. i-ieivir 1 i dt m u d > \el hyptvel 

into the composite m ge and the features that had not hem paired by the 

procedure outlined above were likewise added to the composite master image 
description, with their eentroids adjusted to the master geometry using the flow field 
correction. 

15 The final stage of processing was applied to the composite master image and 

its feature descriptors, which now .represent all the features from all the images in the 
study transformed to a common geometry. The features were grouped together into 
I j g, gets 0J 'clusters", according to the degree of overlap between them Each 

i k ndwXtMei; 

20 An MCI identities a set of matched features on different images. Thus as MCI 

represents a protein or proteins elating at equivalent positions in. the 20 separation in 
different samples. 

6,1.12. Construction of Profiles 
25 After matching ail component gels in the study to the final composite master 

image, the intensity of each feature was measured and stored. The end result of this 
analysis was the generation of a digital profile which contained, for each identified 
katme im cque ufo vr t on tode iclafcve to vomer ^'ene ie.csK w dhm the 
composite master image (MCI), 2) the x f y coordinates of Hie features within (he gel, 



3} the isoelectric point (pi) f the AD 1 the apparc oo.1 u weight (MW)of 
fee ADFs, 5) the signal value, 6) the standard deviation for each of the preceding 
measurements, and 7) a method of linking the MCI of each feature to the master gel to 
which this feature was matched. By virtue of a Laboratory Information Management 
5 System (LIMS), this MCI profile was traceable to the actual stored gel from which it 
m$ generated, so that profe * mrputer at e file databases 

could be retrieved. The LIMS also permitted the profile to be traced back to an 
original sample or patient, 

10 6.1.13. Statistical .Analysis of the Profiles 

The statistical strategies specified below were used in the order in which they 
are listed to identify AD.Fs from the MCIs within the mastergroup. 

A percentage feature presence was calculated across the control samples and 
the Alzheimer's disease samples for each MCI thai was a potential ADV. The MCI 

1 5 was required to be present in at least 50% of samples from Alzheimer's disease or in at 
least 50% of the samples from the control group. The MCIs which fulfilled these 
criteria were then subjected to farther analysis 

The percentage feature presence for each remaining MCI was then ftuther 
examined and fee MCIs were divided into 2 groups - those which had at least 50% 

20 feature presence in the Alzheimer's disease sample group but were absent from all 
samples in the control group (designated c+), those with at least 50% feature presence 
in the control sample group hut. which were absent from ail samples in the Alzheimer's 
disease sample group (designated c~) and those MCIs which were present in both 
disease and control sample groups. The MCIs that were present in both sample groups 

25 were subjected to further analysis. 

A second selection strategy for the MCIs remaining from (b) was based on the 
fold change. A fold change representing the ratio of the average normalized protein 
abundances of the ADFs within an MCI, was calculated for each MCI between each 
the neurological disorder samples md its ag« mat bed set >f controls Voih ~> trn 



threshold of 1.5 was set for the fold change to be considered significant 

J t'K , s «. « I !'k w Mf\ K i R tlK l It 

was performed between the control and the Alzheimer's disease sa lies & chM.( 
wife a fold change greater than 1.5. The MCIs which recorded a p-valae less than or 

Mas with a statistically significant change (p<0.05) were designated 'V and the 
MCIs which did not reach statistical significance were designated Y. For the tetter 
two groups a or'"-' sign was used to indicate a fold increase or a fold decrease 
respectively. 

10 Application of these four analysis strategies allowed ADPs to he selected on 

the basis of: (a) feature presence in at least 50% of samples from control subjects or 
patients wife a neurologies! disorders (b) qualitative differences with a chosen 
selectivity, (c) a significant ibid change above a threshold with a chosen selectivity or 
(d) statistically significant changes as measured by the Wilcoxon Rank-Sura test 

15 

6,1 . 1.4 Recovery and analysis of selected proteins 

frotelus in ADFs were robotieally excised and processed to generate trypdc 
digest pept des, Tryptic p 

FerSeptive Biosystems Voyager- DBTM SIR Matrix-Assisted Laser Desorpiion 
20 W < " DX-TGF) mass spectrometer, aid selected tryptic 

peptides were analysed by tandem mass spectrometry (MS/MS) using a Micromass 
Qnadrnpole Time-of-Flight (Q-TOF) mass spectrometer (Micromass, Aitrraeham, 
XJK.) equipped with i nmoih in I'M e ect ospim i spm < so irc« v or partial ammo 
icidseqieoa « > t \ . f K>nU dV ^. He,g,c d unO em mass spectra of 
25 trvpnc peptide * v. * , u vd -^n an if i >' i v f ^a »ro t n 0 - < ai 1 ,,! H 
j. Ann See. Mass Speetrom 5:976-989), version v,C,l. Criteria for database 
identification included: fee cleavage specificity of trypsin; and the detection of a suite 
of a, h and y ions in peptides returned from fee database. The database searched was a 
daubsro ton * u » c r>f prolem entries j the ^ » ^ d ^ H held by ;he 
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National Centre for Biotechnology lofarmation (NCBI) which is accessible at 
h^^wwaicbi.nloxraiLgov/- Following identiScatioo of proteins through 
^tcmu-spev v ui u ) sv^ntr^ >gram, masse* detected in 
M4LDHOF mass spectra were assigned io tryptic digest peptides within: the proteins 

5 identified, in cases where no amino acid sequences could be identified through 
searching with uninterpreted MS/MS spectra of iryptie digest peptides using the 
SEQUEST program, tandem mass spectra of fee peptides were interpreted manually, 
name methods known in the art (In the case of interpretation of low-energy 
fragmentation mass spectra of peptide tons see GaskeU el ai, ' 992, Rapid Corarana. 

10 Mass Spectxom. 6:658-662). The method described, in PCX Application No. 

PC 1 GBOi/t >4034, w hich is incorporated .herein by reference in its entirety, was also 
used to interpret mass spectra. 

6.2 RESULTS 

15 These initial experiments identified 427 features that were altered, in 

Alzheimer's disease brain tissue as compared with normal brain tissue. Details of 
these ADEs are provided in Tables i and 11 Each ADF was differentially present in 
U heirnefs disesss brain tissue as compared with normal brain tissue. For some 
preferred ADFs (ADF- 1, ADF- 3, ADF-6, ADF-8, ADF-10, ADF-li, ADF-12, ADF- 

20 23, ADF-26, AD.F-27, ADF-29, ADF-31, ABF-37., ADF-42, ADF-S4, ADF-56, ADF- 
67, ADF-77, ADF-79, ADF-85, ADF-90, ADF-91. ADF-97, ADF- 102, ADF-103, 
ADF- 1 .1 9, ADF- 1 20, ADF-12I, ADF-129, ADF-13L ADF-132, ADF-139, ADF-144, 
ADF448, ADF-150, ADF- 152, ADF-154, ADF-155, ADF457., ADF-159, ADF-160.. 
ADF-162, ADF-163, ADF-165, ADF-I72, ADF-173, ADF- 176, ADF- 183, ADF-191, 

25 ADF-193, ADF- 194, ADF-202, ADF-204, ADF-209, ADF-223, ADF-232, ABF-237, 
ADF-250, ADF-262, ADF-266, ADF-268, ADF-270, ADF-273, ADF-275, ADF-276, 
ADF-277, ADF-280, ADF-2&2, ADF-283, ADF-284, ADF-286, ADF-288, ADF-293, 
ADF-295, ADF-297, ADF-303, ADF-304, AD.F-305, ADF-31 8, ADF-319. ABF-321, 
ADF-324, ADF-325. ADF-328, ADF-331, ADF-332, ADF-335, ADF-337, ADF-338, 



ADF-342, ADF-346, ADF-35L ADF-358, ADF-362, ADF-364, ADF-366, ADF-367, 
ADF-368, ADF-37G, ADF-373, ADF-374, ADF-376, ADF-382, ADF-387, ADF-389, 
ADF-395, ADF-396, ADF-398, ADF-399, ADF-40G, ADF-404, ADF-405, ADF-406, 
ADF-410, ADF-4.1 1 , ADF-4I5, ADF-419, ADF-423, ADF-425, ADF-429, ADF-430, 

5 ADF-431, ADF-434, ADF-437, ADF-439, ADF-440, ADF-441, ADF-446, ADF-447, 
ADF-449, ADF-450, ADF-452, ADF-456, ADF-461 , ADF-463, ADF-467, ADF-468, 
ADF-469, ADF-472, ABF-473, ADF-474, ADF-477, ADF-478, ADF-479, ADF-480, 
ADF-491, A.DF-492, ADF-493, ADF-49S, ADF-501, ADF-503, ABF-504, ADF-505, 
ADF-506, ADF-507, ADF-510, ADF-514, ADF-S15, A.BF-S18, ADF-520, ADF-524), 

! 0 the difference was highly significant Cp < 0.0 1 ), and for certain highly preferred ABFs 
(ADF-o, ADF-10, ADF-l 1 , ADF-27, ADF-31, ADF-37, ADF-l 02, ADF-120, ADF- 
121, ADF-129, ADF431, ABF448, ADF-152, ADF-l 59, ADF-l 62, ADF-165, APF- 
172, ADF-176, ADF-183, ADF-191, ABF-202, ADF-204, ADF-282, ADF-303, ADF- 
304, ABF-305, ADF-321, AJDF-325, ADF-328, ADF-332, ADF-335, ADF-338, ADF- 

15 346, A.DF-35S, ADF-364, ADF-366, ADF-370, ADF-373, ADF-374 ADF-3S7, ADF- 
389, ADF-411, ADF-423, ADF-425, ADF-43 1 , ADF-439, ADF-440, ADF450, ADF- 
452, ADF-463, ADF-472, ADF-480, ADF-495, ADF-503, ADF-505, ADF-506, ADF- 
507, ADF-5.10, ADF-515, ADF-518, ADF-520), the difference was still more 
significant # < 0 Ml), 

20 

6.2.1 Hippocainpus 

6,2.1 A AH ih\ , • • , \ Samples 

These initial sxperimeafcs identified 132 features that were altered in tire whole 
25 set ofMppocampal V n * * disease samples as compared with control 
hippocampal samples. 

Details of these ADFs am provided in Table L Each ADF was differentially 
x s < i^l tner*s disease t»s 1 > > *' 

preferred ADFs, listeria Table Xl(a), the Mdctege was greater than L5, and for 
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ecnAi? highly preferred ADFs, listed m Table XI(b), the difference was significant, 
p<0.05. 

Table XI (a). ADFs altered in Alzheimer's disease hippocampus, 



Table XI (a) 
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7.52 
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•2.364 
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I AA44 


2 4^ 
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33122 
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aaa^a 


10.02 


21013 


■1.918 


\ si -255 


6,77 
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A 83 


42229 
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A 07 
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MA 3-4 
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48424 
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•A 21 ' 
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14929 


. < 5 
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6.88 66241 
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V.7 A 
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\ ) i ; p 
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Alii - 1 ' A 


: n 
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4 ; 
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AD 129 
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4786 1 
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\,» A 




■if 5 44 
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1.63! 


ADF461 


6A2 


%10Q4 




A1F <n 


4.94 


AAA 


1.677 


AD.F4Q3 


7A4 


20196 


1.737 


43F4 


S.SS 


5{ 55; 


1.751 


ADF-535 


8.78 


55742 


1.770 


ADF-437 


4.88 


455 '1 


1.775 


\ ! - 


5.01 


39858 


1.915 
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Table M (a) 





p.! 


'It.,, 






4.84 


v>u 


1.978 




4.9 


393ss 


2.046 


ADF-390 


5.01 


93773 


2.476 


> > , <J 


5.06 


40834 


2.507 


\ .t 1 * 


9.64 


10941 


2,657 


ADF-382 


" f 


22175 


2.696 


u«] 4e 


494 


a, 4)} 


2.S34 


AM? 44H 
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Table XI (b). A.DPs altered in AMieimer s disease j^pgwcamptts, p<0.05 
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M A ijhi) 






A.D5 ~3s9 


<■» 


: r u) 


5 "<4 


6,odi 


ADP 335 


5.13 


17557 


-2,595 


0.033 j 


AD? 129 


5.58 


15554 


-2.546 


04)01 


AD1 495 


7,46 




-2.53S 


U 1] 
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5.04 


35647 


-2.221 
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4.55 


14197 


-2.061 


0,001 


AM 4'M 


5,46 
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0.001 
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12563 
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0.020 
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7,14 


63134 


-1.959 


- , 0 
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6.28 


36705 


-4.940 


0,003 




5,13 


33239 


-1.923 


<O,001 


ADF-395 


7,82 


53530 


-1.902 


cm' 
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46953 


-1.896 


0.020 
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4,43 


50675 


4 M« 
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*> ,.1 
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l ibit XI (b) 
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ADF-3 


5.53 


5 1762 


-1.627 


oOlo 


ADF-360 
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0.012 


ADF-441 


5.56 
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32303 
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5.32 
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6.94 
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45828 


2445 
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Tabic XI (Irt 


Am-' 

\Yf\ 
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| • sku 
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Partial amino acid sequences were determined for the ABPIs present k these 
ADFs. Details of these ADPis are provided in Tables W. 

5 6,2. ; ,2 Selected Hippoeampai Samples 

These initial experiments identified 166 features that were altered in the 
selected set ox hippocampal Akheimer's disease samples as compared with control 
hippocampal samples. 

Details of these ADFs ajo provided in Table .onAfH U < • s ti- 

ll) present m Ateheiroer s disease tissue as compared with control tissue. For some 
preferred ADFs, listed in Table Xli(a), the fold change was greater than 1.5, and tor 
certain highly preferred ADFs. listed in Table XH(h) 3 the difference was significant, 
p<0.05. For some preferred ADFs, listed in Table Xil (c), there was a Qualitative 
difference In ADF expression. 



Table X0 (a). ADFs altered in Alzheimer's disease hippocampus, 



Table XII (a) 
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Table XII (a) 
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4 U (b). A'Dl « 0 u J 'us t disease 4 k> rap 3 <> S 



Table XI! (b). 
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Table XH <b) 
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-1.548 


0 001 


\di m 




50602 


-1.546 




\d\ m 


5.79 


50212 


-1.545 


0.020 


\di s : 


5.95 


57646 


I 55 5 


o,oo> 


A.DF47 


7. 57 


30563 


-F540 


0.003 


\A1 A 


4.31 


15335 


4.536 


0,033 




6.1 




4.535 


046 


\ 4 ^A 


6.02_ 


51914 


4.534 _ 


0.001 






43648 


4,517 


0.016 


ADF-183 


5A2 


23634 


4.504 


0.010 


\i t ' ' i 


■>4\ 


22516 


i \ I ? 


0,00; 


A'DF-209 


5.43 


Al m 


. ^ 


0.006 


k !] in. 


6.42 


24608 


1.566 


0.010 


ADF-421 


6.28 


23240 


1.605 


0.046 


af ■ 


3.35 


11323 


xA 


0.004 


44 ^ I 


5,33 


58448 


I M2 


0.004 


ADF-447 


5 






0.008 


AJDFA49 


4 ; 




1,753 


}. A" ' 


.-. 1 4 


A3" 


49692 


1.757 


O.001 


ADF-419 


4.52 




1.771 


0.02? 


AD! > 1 


5.33 


1 2^B96~~" 


1.890 


OU-G 


MH '■• 


5.12 


4>a;a 


1.960 


0.026 


\>i F.x 


6.45 


5^723 




'6.007 






4u"t 


5 42 


4242 


vdf 55> 


8AS 


42977 


2.100 


0.018 


4DF44 


5.42 


1920? 




i>4 ; 


ADF-440 


5,31 


44S19 


: 14 s 


! 1 


AXXF444 


4.96 


13397 


2 44 


0.003 


AHfA " 


5'C 


44949 


2.563 


0.040 


ADF-270 


4,91 


■50409 


2,767 


, 021 



Table XQ <b) 



.4l)W 


P« 


: ♦ I VV \.tjr4; 


15 Id < hanyt p-\alu 


ADF-493 15.08 


44049 


2 842 


1 0.014 


ADFA6 


5.13 


48A92 


2.927 




240 AA 


5.20 


48579 


3.090 


A013 


ADFA50 


: \ ' 


46104 


3. 104 


0.033 


* : 


5,06 


46276 


3.2 26 


10.012 


\-\ i 1 


5.19 


4AM 


3,235 


0,012 


A: 2 - 


4A6 


44893 


3348 


"™]0,004 


\D -10 


5.16 


4< ><>t>> 


3.824 


]O030^ 


lADF-50? 




49332 


42142 




O ^ A 


4281 S 


4.635 


10.001 


A.DFA48 


5.4? 


48199 


5,014 


Wis 


* ' 


' A 


4833S 


5,574 


10.001 


ADF-.6 


539 


48281 


6 OA 


10 002 



Tabic XUCclAOrs • ^ - *?wn between A!2&eu»er> 

disease samples and control samples. 

Table XU (c) _ ( 

\hf f pi MS\ (tM) A. Ic 5*1!' •' A' . su ;>s 



A 5 eaum rn^uies Ot 
u Sum i ' «5 * in 0 o»ntto! M^* 8 |} > 



5: Partial amino acid sequences were determined for the ADPA present in these 

ADFs, Details of these ADPIs ate provided m Tables IV. 



6.2,2 Frontal Cortex 

These initial experiments identified 70 Features that were altered in fee frontal 
cortex khht r.v .42^ ^ . as compared, with conttol frontal cortex samples. 

> | ot t <. e U v s. , p Kieu'uAoA^ J \D ^ < U eu wlb 
pi iTt.in.Al2l nii iise el uea eo p edv 3 c ol tissue ^o we 
preferred ADFs, listed in Table XIE (a), the told change was greater than A5 5 and for 
certain highly preferred ADFs. listed in Table Xffi (b} } the difference was significant, 
p<0.05. 
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Table XLU (a). ADFs altered m AMieimer s disease Frontal Cortex, 



Table XIH (a) 



ABF# 


)I 


VS.YV ! » 


7old Chsuigc 


3 Hi 'V 


5.4 


H687 


-2.882 


r> 


' F: 


39463 




A'D'F-291 




36208 


-2422: | 


\|v, _4> 


4.99 


54607 


■3.347 


AD'F-31 


3 


46573 


-2.012 


VDF433 


6.81 


42650 


4J87 


VD! -472 


5.24 


54138 


-J.J02 




; 21 


40033' 


-1.660 


AL442t> 


FS5 


16376 


• 1 64 1 


ADF-366 


634 


73530 


-1 618 


\!>f ■ ;! 


1 68 


15288 


-i A"> 4 


vA~<5-> 


i 52 


16749 i 


•1.560 


\U:--- !3 ' 


4.SS 


45571 


•1.553 


44 • " 


6.51 


54406 


4.548 


ADF-268 


5.32 


5975] 


4.545 


<> 




21444 


4.541 


\1- 


7216 


42747 


4.533 


V> < 5 


0.1 


555; 9 


1315 


V> ' ^ 


3.69 


5f * 3i 


1.527 


AOF-353 


if 


FX 55 


1.530 


ADF-24 


5.47 


! 77449 


L546 


ADF-220 


} 


26S4S 


1.547 


ABF-270 


4.91 


40409 


1 ^ 


ADF-98 


6.35 


la .r 


L5S4 


A .1 




39423 


1,621 


ADF-4S8 


■ 


4»« 4 


1.732 


KOI A 


5.13 


48692 


1.739 


ADF-315 




2552! H.768 


ADP-403 


7.14 


20196 


1.804 


' i.A 


•257 


13 N>2 


1.963 


<D ■ 


5.19 




1 ^ 


ADF-300 


9.93 


33122 


l <■ 


ADP462 


5.26 


48579 


2 >Q 






15618 


2.096 


\ni 4«i 


5:23 


45828 


2.332 


\D1 F50 


: 1 


i slS 


2.653 


ADF4S0 


5.12 


46104 


2.7S8 
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Table XIII (b). O altered » Alzheimer's disease Frontal Cortex, p<0.05 



Table XHJ (b) 



4I>F# 




M\ (0.0 f <sSd ( it ut; t p- Aiu 


AO A- 


4.77 


51522 


• 6 OA ^O.Ool 


A)] 7 1 


4A1 


39554 


-3.046 


f 001 


aaaa 


>.A 


54211 


-2 177 


0.023 


\7t A 


5 A 


70243 ■ 


-.1 781 


0.030 


AAA 6 




65065 


-L729 


0.004 


ADP-406 " 


6.53 


51024 


-603 '5 


0.009 


A4 . 


5 i 1 49646 


7.005 


0.006 


ADF-277 


t ,) " " A6 


0.003 \ 


ADF-515 


A- 


40586 


-1.591 


A). 001 \ 


ADF-373 






-1.589 


<0.001 


ADF-441 


6.56 


43942 


-1.578 


OJ05 


A ; 


4.94 


21882 


1.575 


0,021 


ADF-287 


6A6 


35923 
53305 


■4.571 


0.015 


ADF-396 


7.15 


•1.538 


0.011 


ADF-232 


5 


37305; 




! )n 


A0F-262 


5.62 


4QS70 


1.599 


0 24 


ADF-321 


6.28 


7A-^ 


12719 


0.035 


\DT< 204 


6.29 


11406 


12747 


0.001 


KDI< 156 


5.16 


4724S 


1 


0.02? 


\DFA5 


5.06 


5253? 


1.771 


002 


ADF«506 


6.68 


AM6 


65 


<um 


a a A4 


6.37 


1 fit 


6S79 


V01: 


ADF-461 


? 6 


1(6-4 "'4 


l »u 


O.005 


ADF-382 


6.36 


22. '5 


2.114 


; 019 


ADFA5S 


6.7? 


105628 


2.179 


<0.001 


ADF-196 


7.07 


51831 


22182 


0.023 


VDF-120 


5.05 


46.F6 


2.481 




Ji. -53 




42868 


2.516 


0 !01 


ADF-16? 


-' t>A 


4167*1 


2.680 


0.043 


\DF-iA 


5.47 


48199 


2.914 


0.035 




3/ 


. :■ ' : , 


2.937 


0.009 


A31 -6 


5.39 


46661 


27- 1 


0.023 



s ar6al i no acid equcnccs \ i A is for the ADPls present in these 
5 ADFs. Dot Ais of these ADPIs are provided in Tab As IV, 



WO 02/46767 PCT'CB'U » > . sv 



6.2.3 Neocortex 

I I < Al ese i fled * features that were tltc < 

neocorttcal Alzheimer's disease samples as compared with control oeocorfieal 
5 samples. 

Details of the t U> s are provided in Table 1 Bach VDI vas 
present in Alzheimer's disease tissue as compared with control tissue. For some 
preferred ADFs, listed iu Table XTV(a), fee fold change was greater than 1 .5, and for 
certain preferred ADFs, listed m Table XiV{h), there was a qualitative difference in 
10 ADF expression. 

Table XIV (a). ADFs altered in Alzheimer's disease Neocortex 



Table IV (a) 



A»F# 


#PleM^4 


1 (46 { *un}>e 


ADF-29S i5.3? A3180 


-20.277 


AD'F-113 18.39 150091 




VDH *4< 1 ? >4> 


•6,871 


ADA4S2 [8.65 142868 


-5.210 


\f * >) <» > 


A. 159 


Vt5i 542 F 68 16 66 


-4.074 


ADF-67 




-3.737 


ADF-370 


9A 


69099 


-3.658 


ADF-loT 


3 FA 


47014 


A. -A3 


ADF-1 


5.07 


41958 


-3 300 | 


ADFA92 


9,67 


36144 


* "'3( 


ADF-124 


6A 


70243 


-3 053 


ADF AA 


7.79 


9 I } 


-3.022 


FA * ! 


6.95 ■ 


39784 




ADF-25? 


5A2 


52510 


-2.743 


)i 5 3 


8 3? 


55698 


-2.714 


ADF A 32 


5.06 


40834 


•2.699 


A3 -52" 


S.i 


13928 


-2.663 


F i8 


(» A 


5UA3 


-2.627 




-2.559 


,\:'4--4- « A' 


14707 


-2.531 


ADF A 12 16.94 


76040 


ton j 
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Tabic IV (a) 



AD F# . . 


M« 




4s)(J i liiiHgfi 


4 4 41! 


7 59 


5021 ? : 






■• . 


65431 i 




\ >] 


542 


70689 


- 


\A- " 


3, j 2 


63693 


-2.236 


ADF-308 


9.34 


32303 


-2 2 'A 


' HI 16.59 


4265! 


-2 IN' 


M 1 ' f: • 


49556 


-2 i 75 




20196 


A. 120 


i ■ (• - ,^ 


15288 


4,49 


\or 3- > 


13198 


2 As 


ADF-542 16.53 


■«)774 


-2.088 


ADF-is: 


32746 


4,942 


ADF-45S i5.!8 


32364 


4,970 


ADF-33 |9.07 


42881 


4.962 


>n : 


34573 


{.*>■ \ 


d) >■ 


40177 




14929 


1 872 


ADF443 


32577 


I ^ 


U>i 


440 1> 


4.861 


\Ai » F 


4.843 


ADP469 I9.72 


40657 


4.831 


ADF-417 |5 


48877 1-1.810 


ABF468 [5.32 


39751 -1 8C4 


4 3 15-04 






ADF4 33 :6.8i 




4.703 


» - ! 


50034 


•4.778 


A1A461 it 


103474 




\\ 49 ir < v 


16126 


4 069 




Fl i 22 


4.706 


ABF-432 19.42 


46974 


4.705 




IIIF 


4.688 


ADFF3S 4.72 


2613? 


! 


■ 4 5 16.13 




:4.664 


ADF490 15.0! 


93773 4461 


ADF429 17.36 




f 4.034 


[5 ^ < ! 




VI - I 


45448 4.631 


ADF-34S 17.75 


.13620 


4.630 


131 : 5.89 


22204 


•FA. 


> Dl -44* ■ 


43648 
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Table IV (a) 




Mil - 


pi 




1 hid < fuuae 


adf-a^ 


5.41 146720 


-: 


\ V ; F 


6.42 122602 


-1.588 


ADF-25 


o AA7 


A 58 ' 


\D1 -415 


: - 48968 


-1.575 


\f> Ai 


698 


53133 M..568 
AAU A 


A.DF A8 






44 : 


54422 


-1.529 


A A } il 


4 


41227 


• 1.512 


ah 




92269 


-1.510 


ADFA29 


"A 


33463 


-1.504 


.A f - 


4.96 


93776 


1,505 


\a a« 


6.63 


13881? 


1.512 


a^ :• 


9.64 


42486 


1,519 


,;, .J" ~~~ 


32435 


L525 


ADF-492 


7.5 


.u>F<> 


1 526 


ADF-95 


6.65 


40709 


' 5^. 


ADP-237 


4.67 


25 143 


1 .5-5 


MM -4s 


7.36 


A '>A 


1.546 


ADIM6 


5 FA 


48424 


■ 


M-i 


•s.M 




1.5S0 


\r: -a a 

AJDF456' 


.'..'5 
<0 
546" 


44465 
2515S 
47248" 


L5S7 
1,592 
1594 
L603 


\n >< 




ADA A 62 


5.26 




; .605 




. <, 


36150 


1 dO 






31899 


1.645 


MV-IM 


5.52 


10345 


'659 


ADFA14 


6.44 




1.671 


ADFAS4 


6.28 


AAA 


L692 


\Ar ;o> 


5.7 


6544 




UA4v> 


5.05 


F564? 




A.DFA72 




63210 


F7-A 


4 i sr 


5,93 


33778 


IMS 


ADP-450 


551 


42518 


; * 1 


vl 


7,68 


50266 


1JB28 


ADF-353 


7.35 


10655 


FS44 


ADFA11 


4.87 


43065 


1.862 


ADFA15 


7 52 




5. 873 



Table XV (a) 





pi 


my* to,*} 


1606 C hange 1 


Of i'> 


■ lA 


5 >M 


1.874 


ADP-217 


7A3 


O n {' 


1.964 


\Ai A> 


12 


4 5883 


2.022 


Mr* i vi 


5A3 


65453 


2,069 


VD1 501 


- f: 


81004 


2.075 


ADFA54 


4A5 


39486 


2.107 


ADF-382 


636 


22175 


2.130 


A t - 


5A6 


66573 


2.149 


U>* ••: 


6A5 


542 n 


2.182 


ADF-22 


• 1 


102608 


2 FH % 


Af)F>386 


5.94 


12563 


2,226 


ADF-220 


7A7 


V if- 


2,235 


A A ,A 


5A7 


92331 


2.24? 


AO ^A 


7.48 


51603 


2.303 


AO 3 


70S 


24544 


3 


ADFA77 


4,9S 


39146 


27347 „ 


AO h 


4M 


*3591 


2.350 


A0 A3 


••• A 


7855 


2 399 


A>; -26 


503 


48692 


: 6)5 


\D! n 


5 FA 


48281 


" oo 


A; 40 


9.56 


32:6:> 


2,450 


A3 Al 


:A>: 


( . u 


2,499 


\i: 152 


5.3:2 


48338 


2.599 


\ri m, , 


6,68 




2 602 


M !1 -A2 


>• <j 


34521 


2,606 


\o<'- 


;.<, 1 


38042 


2.614 


ADF--52I 


5 A 


r-- ' 


2,722 




4,94 


55 •> i 


2.805 




- ' , 


40635 


2.83 < 


ADK-9 


4.94 


t _™ 


2.991 


AO ^8 


6A3 


105628 


t 3 5>>) 


> s hf .] « 


5 F- 


48581 


3.380 


ADI-127 


5.2.i 


40033 


3.651 


\i*A^, 


6.55 


l! Si I 


3.801 


A A 33 


9.53 


At .7S 


3.837 


is 


5.47 


48 199 


3.924 




- A 


16749 


4.835 


A.DF-SI 


4A5 


42329 


5.742 


ADF-338 


5.7! 


15nF 


7.517 Hi 


D < 


5A3 


45828 


8.018 . 



fable XIV (b). AD 1 ve leime 

disease samples and control samples. 



\m >i pi MW (Da) 


% Kufuxe presence In 
WAu *m,:\ Ism o^e us > 


A S eat OS ' | K >wu 1 HI 

control sample 


VD! 82 8.<?3 t044 


0 


100 


n[ ^ ,s - .1 - t 


67 


> , - - i |67 


ADF-546 IS, 85 b]??0 iO 


67 
67 


,fv '\* >v 
\l-'- c i\ ^ <^ 




67 


4? 53 


0 


6'/ 




0 167 . 


\p ,: 


40870 


0 k>- ; 


4980? 


|0 




18906 


67 |0 


46276 


67 


0 




1050"!! 4 oo 


0 




^_ 


0 


-.(.; V.-v 


66241 1100 


0 


\ M - . i5. 21 


167 


0 


A.DFA5; 14.84 


38334 167 


0 


\f f A* * x > 


i 


o J 



5 Partial amino acid sequences were determined for the ADPIs present in these 

ADFs, Details of these ADPIs are provided in Tables IV. 



6,2,4 Entoriaaal Cortex 

These initial experiments identified 184 features that were altered in the 
10 eaforianal cortex Akhelme Use i 
cortex samples. 

Details of these ADFs are provided in Table 1 Each ADF was differentially 
present in Alzheimer's disease tissue as compared with control tissue. For some 
preferred ADFs, listed in Table XV (a) 5 the told change was greater than 1,5, and for 
1 5 certain preferred ADFs, listed In Table XV (fa), there was a qualitative difference 'm 
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ADF expression. 

I bkXV(a) U)Fs tvrvd in tiihaum ; diss k ppocatnpus. 



Table XV (a) 









FoU Oumge 


\! : 


■ 5 


57995 " 


-48.166 


ADF-4I 


9.84 


3DSD6 


-IL4SI 


ADF- 175 


9.55 


36150 


-7.527 


ADF 3 54 


4.85 


39486 


-5.929 . 


ADF- 1 29 


5.58 


1555 \ 


-5.428 




9,43 


16119 


-5.204 


ABF-4S2 


8.65 


4 5D> 


-5.105 


ADF- 7 Si 


4.88 


55952 


-5.006 


ADF-297 ^ 


5.03 


33778 


•4.943 


m -<y> 


Xut 


"AAA 


4.168 


- n -Si 




44086 


-4.157 


ABF-13Q 
^> ^7 


4 > 


41328 


-3,846 


-« V 


45571 


-3.709 


AD! - 1 1 




1S005 


-3.520 


APD202 


5".oF 

J A 


A>.-~' 


-3.362 


a> ad 


55 a: 


-2,960 


\Di A 


7.98 


18540 




ADF-8 


A.':h> 


40177 


-2,913 


\ D-294 


5A6 


34573 


-2,735 


\j5i » 


5.13 


[3J3M 


-2,641 


.A.DF-516 
\ 4-" A 


7.77 

j;?y 




-2,499 


-4 s>A 


-2.495 


U>fAA 


4.9 


39388 


-2.483 


ADF-523 


9.71 


473 »5 


•2.446 


ADF-79 


6.04 


5FA5 


-2,426 


ADi 284 


6.28 


36705 


-2.403 


AD Do; 


AC 


65431 


-2 326 


ADF-337 


6.61 


16325 


•2,256 


8DF-45< 


s f," 


35; 47 


-2.226 


ADF~451 


6.59 


42651 


-2.185 


w-: o 


4 -' ; 




2.143 


ADF -32 3 


4.8S 


■ ■ 


A 40 


.•'■■■.r. ' ": 


5.48 


21128 


-2 108 


AD.F-.299 


9.26 


34579 


•2348 


K )] • - 


i D 


$421! 


-2.081 
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Table XV (a) 



AjDF$ 


Pi . 




F»1d ( Usage 


ADF-478 


5.4S 


-■5235 


AF069 


ADF4I2 




7? 640 


-2.067 


ADF-495 


7.46 


43838 


-2 4532 


ii : . 


609 1 1 


-2 024 


AOF-413 17.59 


502 F3 


-K A 


ADR-347 ! 


4,52 


14033 




■Mil 


5.32 


39751 


-1.981 


3D; 496 


7.63 


432.1 1 


4,966 


y;>F-44? 


4.75 






5,13 


33239 j4.942 


mmi 


4A1 


39554 U.S77 


\i - ' s 




3595S fIS4l 


ABP-480 


i i 


532S1 1-1.830 


ADF-350 


5.03 


12536 41.828 


ADF-1 
ADF-81 


4 058 


4. 8 A! 


4. S3 


42229 


-1.808 


ADF428 
ADF-32.8 
ADF4 15 
ADF-363 


5A 
I - 
7.4 
• '< 


28231 

21882 

78857 
75388 

a, c : 


1.801 

5 ill 

4 .767 | 

T.764 


ADP4I 1 


5.33 


44744 


ADP45 


4.64 


50< 2' 


4.721 


ADF43? 


4.6? 


2 5 FA 


4.715 


a>t > ? 


4.6} 


.AM 4 


.1 <',9v 


VAF 314 


5.63 


5 41 \ 


4.685 


ADF-462 


6.88 


;>;4 F 


-1.684 


ADF403 




20196 


4 .658 


ADF-531 


7.73 




4,651 


ADF-490 


6.25 


46318 


4.647 


ADF-485 


6.3.7 


48105 


4.625 


ADF-275 


A 


39423 


1 618 




5;V, 


3 . 


4 616 


ADF-309 


4.69 


30667 


4.612 


ADF-497 




379f ; 


4.589 


\? f =4S 




A FA 
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5 _ , Partial amino acid sequences were detemnned for the ADPJs present in these 
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U)F§ details *f these A DP ided u fables B 

6.2.5 Arriygd&la 

Tiie.se antral experiment.'? kkmifled 1 $8 features that were altered in fee 
5 am.., , < - - , wd- ^ <s - > ;t.- . e s< 

Details of these ADFs are provided in Table L Each ADF was diffcranttalty 
prest ) ) hcso t , ed w itb control tdsno J oi 

preferred ADFs., listed m Table XVI (a), fee fold change was greater than 1 .5, and for 
certain preferred ADFs. listed m Table XVI (b). there was a qualitative difference in 
10 ADF expression, 

Table XV! (a). ADFs altered in Alzheimer's drsea.se rmyr iaia, 
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Table XVI (b). ADFs with a qualitative dffisence expression between Ante's 
disease samples mid control samples. 
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Partial amino acid sequences were detennined for the ADFIs present hi these 
W Details of these ADFis are provided in Tables IV, 



5 6.2,6 All AMielmer's disease samples vs. ail control samples 

These initial experiments identified 52 features thai were altered in the whole 
> s > ^ i >mpa u les 

X K )J 4 . d v . o\« u n 1 xhio f \OFft s t | 

present in Alzheimer's disease tissue as compared with control tissue. For some ' 
1 0 preferred ADFs, listed in Table XVII (a), the fold change was greater than 1 .5, and for 
certain highly preferred ADFs, listed in Table XVII (b), the difference was significant, 
p<0.05. 

Table XVIj (a). ADFs altered in Akiheimers disease hippocampus, 
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Partial ammo acid se911eac.es were determined for the ADPfo present in these 
ADFs. Details of these ADPTs are provided in Tables JV. 

5 62,7 Early Markers of Alzheimer 5 s disease 

Tliess initial experiments identified US features that were altered in the 
hippocampus and entoxhinai cortex Akheiraer's disease samples as compared with the 
neocortex, frontal cortex and amygdala Alzheimer's disease samples. They are useful 
as markers of early Alzheimer's disease, 
10 Details of these ADFs are provided in Table I Each AD'F was differentially 

present in Alzheimer 6s disease tissue as compared with coram! tissue, For some 
preferred ADFs, listed in Table XVl&fah the fold change was greater than 1,5, and for 
certain highly preferred ADFs, Med in Table XVHI(bX &e difference was significant, 
p<0,0S. 
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422 


17A359 


1 — ' — ~ 


MA ' A 


MO 


39858 


1.812 


4A> l- 




48199 


t.9U 

T.964 
2.037 ' 
2.09S 


AA Hi 
\1A 52: 
AUF.rO 


i o - 

!> , -^2 


UF A 


2 4 4< 422 


2.146 


U) ~ 


^•222 


2.214 


\OF 4A> 


54! j 49646 


22225 * "* 


\D] t 1 


4.84 3 524 


2.269 1 


4A 


422! 475-0 


2.426 


FA 


9.55 |3(jif- 


2.804 
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Table XI 1(b). ADFs altered fa Early Alzheimer's disease, p<0.05 



Table XVni(b) 



\\>l '■ 




AAA > is - 


PbM Change 


4ue 


\DF~> ?5 


7.46 


43838 


-2 446' 


0 093 


\DF-373 


6.61 


6S116 


-2*129 1 


<A.001 


d il 


6,76 


64255 


-2*062 


5,006 


v«l •> <■ 


6.1 


61221 


. <j ( ; 


<0.001 


A06AF.4 


6 


3076 


_ S-~ 


43001 


ADF421 


> 5 


60952 


-1.886 


' 4 


ADF--/9~ ' 


3.04 


51058 


6.A55 


0.007 




3.97 


24740" 


4.764 


0.005 


ADF-295 


5.39 


34366 


4.763 


0.03 I 


a 4 


5.21 


61089 


4.760 


«.Ot 


4 4 M,f. 


6.34 


73530 


45733 


0.010 


ADF-446 


6 .64 


43 1 89 


"13 


0.001 






63134 


4.679 


0,006 




6.17 


Wvs 


4.678 


0.040 


MM <Gs 




55S92 


i 44 


<0,601 


AI>! 155 




66533 


4.<4c> 


0.009 






73832 


4,652 


<04)01 


YDF S04 


~ 4" 


5.92 IS 


4 >48 


0.001. 


434 :> 


6.94 


63236 


1 44 


M.<«> 


\->i - 4 . 


5.46 


45846 


4 5-7 


0.003 


A Dl 105 




50675 


A 5o2 


'Ho 




5.22 


38803 


4. 560 


0.021 




5:49 


65816 


A 55 7 


0.605 


ABF402 


5.13 


< ,4 


-6542 


05H-A 


\D ' 4 


• • i 


,4* 4 


41,537 


0,011 


ADF4 60 




47558 


4,525 


0.004 


AD1 


: 35 


[37149 


4 51 S 


&029 


M>F- 57 


■ 5 


42S2I 


4,515 


7 ,n 


ADF-ifV) 


' 4 


55S02 


A 513 


0.002 


4DP46 


5.35 


66S39 


4 5u5 


05 1 


AD] 


6.63 


52447 


An. 


0 6 A' 


AiA 51 i 




52514 


v ^0 


ho— 




6.73 






10.003 


ADA 331 




21202 


1.548 


19.021 


AD* - 


5.07 


10-'S5S 


1.545 


19.046 


ADF-4 ] 


6.95 


39784 


L598 


0 032 


, : v 


6.28 


23241 


1.661 


44,001 
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Table XV«l{b) 



\m pi 


Sl%S •%>■>.} 


! s.4d C4s.;r!.i'4«.' 


::?»<• ;4 it'..' 


D U5 A A 


48968 


1 .636 


0.011 


AD 2 -2 S3 


5 A4 


■,.-,{,..■ 


670 


0.025 


«, ■ >i • n r 




11323 


1.724 


<0.001 


ADF-266 


7.41 


40713 


1,759 




VD1 


9 


36912 


].?-"4 


oliFj 


A.T3F4935 


5 . 1 3 


I'D 7 


1,801 


) if • 


^ 4 


9 1 x 


532 A- 


1,804 


0.003 i 


, >i 3 


5.92 


40870 


1,840 


0.043 






40883 


1.850 


0.013 ] 


0 -> 


9"AT" 


24M18 




O.001 


M M 3 .A 


AO 1 




1.880 




A > -US 


..; y.s 


41245 


1.967 


0.007 


95AFA9;. 


5 ~ ; 


i 5828 


1.908 


0.015 




5 .24 


54138 


:•)>»( 


<0.001 


A'Df -419 


9.52 


47975 


3 121 


O.Of.'l 


jADF-85 


5.71 


4199 


2 A- 


0,0*1 1 


ADF-103 


7.14 


20196 


2,287 


0,0.15 


AOP-8 


4.9o 


40177 




UOu4 




'>;< 


435397 


A 




- 




1140$ ^ 


2.416 


<0.001 


<\ \ >r 2 i 




48692 


2.493 


.< ^ 


Ai 4 275 


4.94 


>-i .. * 


2.558 


0.003 


A.1 4 54 


4A5 


39486 




0.004 


ABF-67 


AlOA. 


A ' 5 


2 -A 


0.003 


AI>F~429 




A/361 


2499 


0.039 


ADF-132 


53)o 


■W ! 




0.019 


ADF- 


5 ■• 


AAi 


5 99? 


0.995 


3.19 • 52 


5 . 3 3 


J833S 


3.000 


0.001 






45571 


3.999 


0.033 


ADF450 


5.22 


-if 104 


3.008 


0.006 


IDF A 59 


549 


tm\ 


3.026 


0.003 


KDi 12 


4.88 


38 91 


3.107 


'id'. ~ 


ADF-6 


5A9 


}\ s 


3.164 


0.001 


9DFA9 


4A 


;o, : , 




0.001 


ADFA A 


5 )3 


4] 674 


5 3 ,0 


0.001 


ADF-129 




9> ' 3 




0,001 


\DF 1 




41958 


5.459 


0,01.7 


ADF-I62 


3.26 


48579 


3 SS9 


<9.001 


\D A 


5 : 


,UAO 


3.690 


<0.901 




5. OS 


u>4o 


4.345 


0,003 



Table XVIII. (b) 

fADF-lo" ""|5"j?l46069™ " - Tm> " J u £ i 
|ADF-524j4J6 ]44S93 \iJ&f''~" '±: ~ 

Partial amino acid sequences were determined for the ADPIs present in these 
ADFs. Details of these ADPIs are provided in Tables IV. 



5 EXAMPLE 2; CLONING AND CHARACTER 1ZATI0N OF ADPE41 

ADPJ-41 was isolated; subj eeted to proteolysis aid am t b m; - 
spectrometry using the methods and apparatus of the Preferred Technology. Using the 

1 ^ 1 v H ■> t. ! ! t ( I t a pi t i i 5 s pta.iol 

trypt e digest peptides were sealed against a database of public domain proteins 
iO eonstacM of protein entries in the non-redundant database held by fee National 
Centre for Biotechnology Mormation (HCBI), which is accessible at 
h%://w^Ancbi.nl.m.jiih.gov/ m& also cans , 1 of i | ;s Scqut e Tag? 
entries (http://ww.ncbj.nln .nib gov dbES I index.htm& As a result of database 
" < ~ <h Li ttu amno acid sequences of byptic digest peptides of ApPI-41 
} 5 (shown m Figure 2a) were determined from matches to irypdc digest peptides in 
conceptual translation of ESTs: 



BB298534, A1014241, and A\ 655958; NU Ul MGQLESAR. 
A A568689, A W796078, AA7S2417: QAiTQWVSR. 
20 BfUots , « i.) JX"* VPPVfDENGNR 



: These sequences have a ,r h j ms 1 to oypLe digest peptides m the 
mouse siderofiexin 1 protein (from mitochondria, accession number 15*47224, 
c s >ie si 1 tq j i nh . jo ererez '}, idsmtfb f cni jiiu 

25 search (Etip://mvwaichi < nlm.nib.gov/biast}, 
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1 ! <> v variants 

ADPI 41 was cloned iSEQ ID No. 753, shown in Figure 2a and SEQ ID 
\< "4S h*m, ! 

5 

Sense (Pi)- S' - -or; 3' 

Aniisense (Rl) - s' - - \ v ^ - n 3'' 

A Blast search against High Throughput Genomic Sequencing data 
10 (Mp;//\vww..nc.bi.nlm.nih.gov/biast) localised the ADPI 41 sequence to chromosome 5 
clone RPi 1-606P24 (AC02571 3). 

f e D>\ ^ c v „ d is i » , t j I u c o \ 

aae att ctg tta acc aac gaa caa etc gag agt. gcg aga 
15 Asa lie Leu Leu Thr A&o Glu Gin Leu Gin Ser Ala &rg 

and 

caa gee acc: acg caa gfcfc gtc gtg tec agg 
20 Gin Ala lie Thr Gin Val Val Val Ser Arg 

(ESTs AV65595S and AV 655932 respectively) suggest there is a splice variant that 
lacks anino acids t s n" , ITvM»r^ . a «i Iner library 

I «mg u ( M! s i ^ i i ,n< s ?u 'i knl >, » i *n<' 

25 liver (SEQ ID No, 754 shewn la Figure 3a and SEQ ID No, 749 shown in Figure 3b), 
i > t t i (J v no ni i i i < , ! -i 

- mpletccxo s 1 however, is not 

maintained in. this shorter version, and so the translated protein is different after the 
unspiiced exon. 



PCI * <s >! 



Protein Characterisation 

S Hu argument* suggest an rap. ... took . > ton pr* teh as imarfcei an? (a 
therapeutic target in Alzheimer's disease. Several groups have confirmed, an iron 
5 dyMeynlct.cn so xlnvnue - dn.^ . < 4e< n tm ..n actMrm'aoon oi rer. OSmith, 
M. A., A. Nunoraura, et ai. (2000). AntloxM Redox Sign al 2(3): 413-20; Kala, S. V.» 
B. B. Hasiaoff, et .J (1996). $ i n 86(3-4): 263-9.)- This is in agreement 

with die proposed role afSxfa in sidenablastic anaemia where a loss of Sxfh protein is 
associat d with an ct itiot I n in » >chond eming M 

.10 D., D. R, Campagna, et ai. (2001). "A mutation in a mitoehondrial traasmssmbraae 
protein is responsible for the pleiotropic hematological and skeletal pheaotype of 
kw.il ( (t i s 1 < vc n > i ( i h e- radical 

production via the Feaion Reaction aod this may well contribute to the oxidative 
Ian > t Ik t t ) s i nw disea >aiient$ (Smith, M. A., P 

15 Harris, et at. (1997). Proc Natl Acad Set U S A 94(18): 9866-8.). 

In addition, we provide the first evidence that the protein undergoes alternative 
splicing to result in an tsofhnn of 261 amino acids. 

Various publications ha addition to the immediately foregoing are cited herein, 
the disclosures of which are incorporated by reference in their entireties. The citation 
20 of ar.\ „et „ f > f 

av Liable t invention 

EXAMPLE 3: DIAGNOSIS AND TREATMENT OF ALZHEIMER'S DISEASE 
The following example illustrate the use of an ADPI of the invention for 
25 sc-te < ! " > -epto^nofjs o < i 

ha a i tv i i <. ' s t j < \ ms 

therapy. The. following example also illustrates the use of modulators (e.g., agonist or 
mtagon sis) m \DId oi a h eentiou to mat os p e\ m A : a- docs - diss is< 
viitogert \eUvated Proteh sine <M Jpias a central oie in. i \ >iw oahroatl 



wo mum pct/c miming 

spectrum of extracellular stimuli including growth factors, neurotrophic factors, 
*. I n tx it t <_ I ' Mk v <a | o*t a t 

h km < r signal kinases (ERJCs) arc- emergm 

5 as > < da >rs of neurona u f > \ ferous second messenger acb a 

c cli< <>< jos Qemo? >hospl ik $ < ein «v; s< v ; cab Sam xn ti i : Lgiyc arc , > « 
control ERK signalling via the small G proteins including Ras and Rap; and maybe 
Ksp>msnn< < s m tbc iCgnkliruK. ! 

t s ents, suchassyj "3 cell s< »n h a' An 

1 0 v <n>d also translocates p Che 

f* legulatbig gene 

expression. 

' « >v , . , . . ' « ^ KDa and pi of 

\m\gdala 

15 o \ ! v ■> i mi ,t ■> ) t. ) v. t < ! v s v'- rp v > •> o V u <. d 
dNeoco t ) is m \i S » * Hid <. ditative detection 

ofi Vmygdak and N i be used to < - er's disease 

determine the piogxessioj o v heime diseas > n \- o > ! i rffeetiveaess of a 
ilierapg for \Jzhrina«r>8 disease 
20 Jn one i i dulaie (],e, ? eg 

i doKti t m ! \ --•jev-mn a in eg < i in > m . p > . ! \Ki l 

are administered to a subject in need of treatment or for prophylaxis of Alzheimer's 
disease A. v < * \g o \ i >• vi iu\^t-i(„ 

activity of ERK-2 axe suitable .for this purpose. In addition,, nucleic acids coding for 
ail or a portion of EKK-2, or nucleic -acids complementary so all or a portion of ERK- 
2, may be am ; n ERK-2 gmes oi \K-2 polypeptide may also be 
administered, 

The invention also provides screening assays to identify additional compounds 
sar ins folate thee pressioj of 'ERK-2 eti y of ERK-2. Compo 1 hat 
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modvdats Ere expression of ERKE2 fa vEto cam be identified by comparing the 

s o f E RIE test compo id to the expression o E 

in _E re; - i o G. < a r >1 o p !l * ( ' a i t- 1 vj hot elect* ig 
ptc o h i . o 1 1 s * * I > v N 

}*!)'>■>* i vm m >.o * > i- f < < * i i s no e 

ERK-2 can be identified by comparing the ability of a test compound to agonize or 
antagonize a function of ERK-2, such as its neurotrophic activity, to the ability of a 
e<f Toleoi t« i j ( 5 f uhi o \ >o 1 Ek 1 < tp ma 

10 \ J aUtVitv m f > unds sura I Et ioi 

t ) f as a compound useful tor the treatment > V u i disease. 

< oot s ^ , lU ' s ~ . ^ . . , ' , > <. U-1R-2 

can be tested E; u/vo in animal models of Alzheimer's disease or Downs syndrome, or 
in subjects having Alzheimer's disease, to determine their therapeutic cfOo&cy. 
I S The present invention is not to fee felted in terms of the particular 

ei oo< s Jc . vi . > > i o 1 v 
individual aspects of the invention. Functionally equivalent methods and apparatus 
v- thin th< 5co > he inventh addition o hos * > a ted > rein mil b« 
jppauut to I ( t t ( •> ^ ) ( ii 

20 * v c ns are intended ( hs sc< i< oi 

the appended claims Che con.ten >i refens c% patent rod > a »pp * <v i 
cited in this application is hereby incorporated by reference in its entirety. 

Vhe» a reference aad e < - Ihod o j mum, a 

disease or condition using a particular agent or combination of agents, a is to be 
25 understood that such a reference is intended to include the use of that agent or 
) - i raiment ot 

prevention of the disease or condi tion. 

Preferred features of each aspect of the invention are as for each of the other 
aspects mutatis mutandis. 
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Claims; 

1, Vnwthw to 5ck n ) r 1 u,>i orpmgu is >^ Maimer's disease in a 
subject, tor d - r severity of Alzrn eh direct for 

5 identifying a subject at risk of developing Alzheimer's disease, or for monitoring the 
effect c f therap} administered to i subject luo g Al2 leinmr's disease said mod od 
comprising: 

(a) analysing a test sample of brain tissue from the subject by two - 
dimensional* yo reds to gene o -dime n si ona ay of tea res, said arra) 

1 0 comprisio g at least one chosen mature whose relative abundance correlates with the 
presence, absence, stage or severity of Alzheimer's disease or predicts the onset or 
course of Alzheimer's disease; and 

(b) comparing the abundance of each chosen feature in the test sample with 
fee abundance of th at chosen feature in brain tissue from one or more persons free 

1 5 from Alzheimer's disease, or with a previously determined reference range for that 
feature in subjects free from Alzheimer's disease, or with the abundance at least one 
Expression Reference Feature (ERF) in the test sample 

2. The method of date 1, wherein said method 1$ for screening or diagnosis of 
20 Alzheimer's disease and the relative abundance of at least one chosen feature oorrelates 

vjtx Uk t. i ^ oi ao-uvxeof M < U" sd w:<jse 

3, The method of claim 1 , wherein said method is for mora toring the effect of 
therapy administered to a subject having Alzheimer's disease and the relative 

25 abundance of at least one chosen feature correlates with the severity of Alzheimer's 
disease, 

4. The method of any preceding claim, wherein step (b) composes comparing the 
abimuane. .v. . - - > ? f ^bunccrx ~ o i > > 



\ .ra ntK'„i: n^oc -tew on^or tort > wot * Kr ^ tcj's disease or with 
< Fcioi s , , , „ f 

5 5. Tbe.mst.bodo ypurecedi ckis \ s i ste| >)< mp m < ttitativeb 
stsctirs ji j » , , v followin i leimets Dis sass U u t * K in, ? 
(ADFs): ADF4, ADF-3, ADF-5, A.DF-6, ADF-8, ADF-9, ADF-10, ADF-'il, ADF-12, 
ADF43, ADF-15, ABF-16, ADF-22, ADF-23, ADF-24, ADF-25, ADF-26> ADF-27, 
ADF-29, ADF-3 1, ADF-33, AOF-35, ADF-37, ADF-39, ADF-42, ADF~54 ? ADF-56* 

10 ADF-61, ADF-62, ADP-66, AGF-67, ADF-68, ADF-70, ADP-72, ADF-77, ADF-?8 f 
ADF-79, AJDF-SI, ADF-82, ADF-85, ADF-S7, ADF-88, ADF-90, ABF-91 5 ABF-92,. 
ADF-94, ADF-95, ADF-97, ADF-98, AW-lOX* ADF-102, AjDF-103, ADF-105, 
ADF-107, ADF-10S, ADF-109, ABF-Ol, ADF-U2, ADF-313, ADF-US, AQF-.U7, 
ABF-1 19, ADF-12G, A.DF421, ADF-I24, ADF425, ADF-126, A0F-127, ADF-12S, 

IS ABF-129, AEP-130, ADF-i 31 » .ADF-132, ABP-333, ABF-138, ADF-139, ADF-140, 
ADF441, ADF442, ABF443, ADF444, ADF446, ABF448, ADF449, ADF-I50, 
ABF.ISi, ADP452, ADF453, ABF454, APF4SS, ADF456, ADF457, ADF459, 
ADF460, A0F462, A0F-163, ADF465, ADF472, ADF473, ADF475, ABF476, 
ADF482, ADF483, ADF488, ABF489, ABF-191, A13F493, ADF-194, ABF49C 

20 ADF-202, ADF-204, ADF-208,{ADF~2Q9, ADF-216, ADF-2 1 7, ADF-220, ADF-223, 
ADF-228, ADF-229, AJDF-230, ADF-232, ADF-23S, ADF-237, ABF-240, ADF-243, 
ADF-245, ADF-250, ADF-251, AOF-252, ADF-253, ADF-2S4, ADF-255, ADF-256, 
ADF-257, APF-258, ADF-259, ADF-260, ADF-261, AD.F-262, ADF-263, ADF-264, 
ADF-265, ADF-266, ADF-267, ADF-268, ADF-269, ADF-270, ADF-27 1, ADF-272, 

25 ADF-273, ADF-274, ADF-275, ADF-276, ADF-277, ADF-278, ADF-279, ADF-280, 
ADF-2SL ADF-282, ADF-283, ADF-284, A.DF-285, ABF-286, ADf-287, ADF-28S, 
ADF-289, ABF-290, ADF-29L ADF-292, ADF-293, ADF-294, ADF-295, ABF-296, 
ADF-297, AOF-298, AJDF-299, ADF-300, ADF-301 , -ADF-302, ADF-303, ADF-304, 
ADF r 305, ADF-306, ADF-307 S ADF-308, AHF-309, ADF-311, ADF«312 ! ADF-313, 



ADF-314, ADF-315, ADF-316, ADF-317, ADF-3I8, ADF-319, ADF~32(\ ADF-32J, 
ADF-322, ADF-323, ADF-324, ADF-325, ADF-326 ; ADF-327, ADF-328, ADF-329, 
Af»j ■>■*' ADF-331, AIJI 3-2 Mtt ^ ADF-334, ADF-335, ADF-336, A.DF-337, 
ADF-338, ADF-339, ADF-340, ADF-34L ADF-342, ADP-343, ABF-344, ADF-345, 
5 ADF-346, ADF-347, ADF-348, ADF-349, ADF-350, ADF-351, ADF-3S2, ADF-353, 
ADF-354, ADF-355, ADF-356, ADF-357, ADF-35S. ADF-359, ADF-360, ADF-36I, 
ADF-362, ADF-363, ADF-364, ADF-365, ADF-366, ADF-367, ADF-368, AW -36% 
ADF-370, ADF-37L. ADF-372, ADF-373, ADF-374, ADF-375, A0F-377, 
ADF-378, ADF-379, ADF-380, ADF-381, ADF-382, ADF-383, ADF-384, ADF-386, 

10 AEF-387, ADF-388, ADF-389, ADF-390, ADF-391, ADF-392, ABF-393, A13F-394, 
ADF-395, ADF-396, ADF-397, ADF-398, ADF-399, ADF-4Q0, ADF-401, ADF-402, 
ABF-4G3, ADF-404, ADF-405, ADF-406, ADF-407, ADF-40S, ABF-409, ADF-410, 
ADF-4.I 3, ADF-41-2, ADF413, ADF-414, ADF-415, ADF-416, ADF-417, 
ADF-419, ADF-420, ADF421, ADF-422, ADF-423, ADF-424, ADF-425 ; ADF-426, 

15 ADF427, ADF-428, ABF-4219, ADJ^/AJ3JM31, ADF-432, ADF433, ADF434, 
APF-433, ABF-436, ABF-437, ABF43B, ADF-439, ADF440, APF44I, ADF442, 
* ADF-443, ADF444, ADF-445, ADF446, ADF447, ADF448, ADF-449, ADF-450, 
ABF451, ADF-452, ADF-453, ADF-454, ADF455, A.DF-456, ADF457, ADF-458, 
ADF-459, A.DF-460, ADF461, ABF462, ADF-463, ADF464, ADF-465, ADF-466, 

20 ADF467, ADF-46S, ADF469, ADF-470, ADF-471, ADF472, ADF-473, ADf-474, 
ADF47S, ADF476, ADF477, ADF-47S, ADF-479, ADF48Q, ADF-4SL ADF-482, 
ADF-483, ABF4S4, ABF48S, ADF-486, ADF487, ADF-488, ADF-489, ADF-490, 
ADF491, ADF-492, AJQF493, ADF-494, ADF-495, ADF-496, ADF-497, ADF-498, 
ADF-499, ADF-500, ADF-50L ADF-502, ABF-503, ADF-504, ADF-505, ADF-506, 

25 ADF-507, ADF-508, ADF-509, ADF-5 10, ADF-51 1 , ADF-5 1 2, ADF-S13, ADF-5 14, 
ADF-515, ADF-516, ADF-5 17, ADF-518, ADF-519, ADF-520, ADF-521, ADF-522, 
ABF-523, ADF-524, ADF-525, ADF-526, ADF-527, ADF-528, ADF-529, ADF-530, 
ADF-S3L AOF-532, ADF-533, ADF-534, ADF-535, ADF-536, ADF-537, ADF-538, 
ADF-539, ADF-540, ADF-541, ABF-542, ADF-543, A1>F4$44, AGF-545, ADF-546, 
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A.DP-547, ADF-54S, ADP-549, optionally in combination with ADF-41. 

6. Fbemot I m i claims emstej < >ris odccts 

( ? sg slk edby sodium dodccyi i r <> ^ ui « °P h0K v 
5 (SBS-FAGE). 

7. A method tor screening, diagnosis or prognosis of Alzheimer's disease m a 

, - den he stage or severity of Alzheimer's disease in a subject, for 

a t it i > } t t iav <K d^xp-i \ ur\ m> * v\erfo? >niteru >k 
10 effect of therapy administered to a subject having Alzheimer's disease, said method 
comprising: 

quantitatively detecting, in a sample of brain tissue from the subject, at least 
one of the following Alzheimer's Disease- Associated Protein Isoforras (ADPTs): 
ADPM, ADPMU,ADPl-3.2, ADH-3,3, ABPi-5.3, ADFI-6, ADP.F8, ADPI-9, 

15 ADPMO, ADPM1, ADPI-111, ADPI-12,2, ABM- 13 , ADPM 5, ADPM 6, ADPI-22, 
ADP1-23, ADPI-24, ADPI-25.3, ADP1-23.2, ADPMO, ADPI-27, ADPM9, ADPI-31, 
ADPi-33,1, ADPI-35, ABPI-37, ADPi-39, ADPP42, AIM-54, ADPI-56, ADPMk 
AOPI-62, ABVl-66, ADPX-67, ADPX-68, ADPMO, ADPM2, ADPM7, ADFIr78.2, 
ABPJ-78J, ADP1-79, ADPI-81.2, ADPI-82, ADPX-85, ADFM7.1, ADPI-8S, ADH- 

20 90, ADPI-9 L k ADPI-9 1 .2, ADPX-92, ADPI-94, ADPI-95, ADPI-97, ADPI-98, ADPi- 
1.01, ADPI- 102.1, ADPM03, ADH-105.2, ADPM05.1, ADPM07, ADPM OS, 
ADPM 09, ADPM Ikl, ADPM 12, ADPM 13, ADPM 15, ADPM 17.1, ADPM 19, 
ADPM20, ADPM 21, ADPM24, ADM425, ADH-126, ADPM26, ADPM 26, 
ADPM27, ADPM28, ADPM 29, ADPM 30, ADPMSk AOPM32. ADPM33, 

25 ADPM38, ADPM39, ADPM40, ADPM 41 , ADPM 42.2, ADPM42.1, ADPI-143 J. s 
ADPM43.2, ADPI-144, ADPM46.2, ADPM46.1, ADPM 48, ADPM49J, ADFl- 
150, ADPM51.2, ADFM51-1, ADPM52, ADPM S3. 1, ADPM 5 3. 2, ADPM 53.3, 
ADPM54, ADPM 55, ADPM 56.2, ADPM56.1, ADP1-1S7, ADPM 59,1, ADPk 
159.3, ADP.M60, ADPM62.2, ADPM 62.3, ADPM 62, 1, ADPM 63, ADPM 65, 



ADFI-1T2. ADPM73.1, ADPI-173.2, ADP1-17S.2 • ADPI-J75.1, ABPI-176, ADFi- 

182, mn~m, mn~mx, mfhtma, adpi-i9p adfi-193, adfi-194.2, 

ADPM96.2, ADPi-196.3, ADPl-196.1, ADPI-196.4, AXM-202, ADPI-204, ADPX- 
208, ADPI-2G9, AiDPI-216, ADP1-217, ADPI-229, XDPI-223, ADPI-228, ADPI-229, 

5 ADPI-230.1, ADPI-230.2, ADFI-232.1, ADPl-232.2, ADFP236.2, ADPI-236.3, 
ADPI-237.2, ADPI-237,1, ADPI-240, ADH-243, ADPI-245, ADPI-250, ADP1-25 \ , 
ADH-252.1, ADPI-252.2, ADPI-2S3, ADPX-254, ADH-255, ADPI-256, ADPP257.1, 
ADPI-257.2, ADPX-2S8, ADFI-2S9.1, ADPP259.2, ADPX-260, ADPI-26I, AX5PI-262, 
ADFI-263, ADPI-264, ABPI-265, ADPI-266, ADPI-267, ADPI-268.P ADPI-268.2, 

10 ADPX-269, ADPI-270, ADPI-271 , ADPM72, ADPI-273, ADPX-274, ADPI-275, 
ADPX-276, ADPI-277, ADPI-278.1, ABPI-278.2, ADPI-279J, ADP1-279.2, ADPI- 
280, ADF1-281, ADPX-282, ADPI-283, ADPI-2S4, ADPI-285, ADPX-286, A»287 f 
ADPX-28S, ADPI-289, ADP1-290, ADPI-291, ADPX-292, A0PI-293, ADPI-294, 
ADH-295, ADPi-296, ADPJ-297, ADPX-298, ADPX-299, ADPX-3G0, AOPI-30I, 

15 APPI-302, ADPI-303, ADPl-304, ADPI-305, ADPI-306, ADPK507. 1 , ADPX-307.2, 
ADPI-3Q8, ADPi-309. ADPI-311, ADtPI-31.2, ADPI-313, AJDPI-314, ADPI-315, 
ADPI-3I6.1, ADPS:-31i>.2, ABPI-317, ADPI-3 1 8, ADPI-319, ADPM20J, ADPX- 
320.2, ADPI-321, ADPI-322, ABPI-323, ADPJ.324, ADPX-32S, ADPJ-326, ADPX- 
327, ADPX-328, ADPI-329, ABPI-330, ADPI-331, ADP1-332, ABPI-333 J , ABPP 

20 333.2, ADPI-334, ADPI-335, ABPI-336, ADPI-337, ADPX-338, AJDPI-339, ADPI- 
340, ADPI-341, A»342, ADPI-343, ADFI-344, ADPX-345, ADPI-346, ADPI-347, 
A0PI-348, ADPI-349, ADPl-350* ADPI-3SI, ABFI-352, ADPI-353, ADPX~354 f 
ADF1-3S5, ABPI-35S, ADPI-357, ADFX--35S, ADPI-359, ADPX-360, ADPI-36I, 
ADH-362, ADP1-363, ADPX-364, ADPI-365J, ADPX-365.2, ADPI-366, ADPI-367 J, 

25 ADPI-367.2, ADPI-368. ,1, ADPI-36S.2, ADPI-369. 1, ABPI-369.2, ADP1-370, ADFI- 
371, ADPI-372, ADPX-373, ADPX-374, ABPI-375, ADPI-376, ADPI-377, ADPI-378, 
ADPI-379, ADPI-3SO, ADPI-381, A0PM82, A0PI-383, ADPI-3S4, ADPI-386, 
ADPX-387, ADPI-388, ADPI-389, AJDPI-390, ADPI-39 1 , ADP1-392, ADPI-393, 
A0PI~394 > ABPI-395, A0PI-396, ADPI-397, ADPI-398, ADH-399.1, ADPI-399.2, 
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ADPP400, ADPP40L ADPI-402, ADPT-403, ADPM04.1, ADFI-4G4.2, ADPI-405, 
ADPI-406, ADPI-407, ADPI-40S, ADH-409, ABPI~410 ? ADPI-411, ADPP412J, 
ADPI-412.2, ADPI-413, ADPI-414, ADPI-415, ADFMKx ADPP417, ADPT-418, 
ADPI-4 1 9, ADM-420, ADFI-42 1 , ADPI-422, A.DPP423, ADP1-424, ADPI-425, 
5 ADPI-426.L ADPI-426.2, ADFM27, ADPI-42.8, A0M-429, ADPI-43Q, ADPI-43 1 , 
ADPM32, ADPI-43 3, ADH-434, ADPI-435, ADPi-435, ADPI-436, ADPM37, 
ADPI-43 8, ADPI-439, A.DPI-44CU , ADPI-440,2, ADPI-441, ADPI-442, ADPM43, 
ADPI-444, ABPI-445, ADPI-446, ADFI-447.1, ADPI-447.2, ABPM48, ADVl-44% 
ADPI-430.1, ADP1-450.2, ADP1-451, ADPI-452, ADPI-453, ADPI-454, ADH-4S5, 

10 ABPI-456, ADPI-457, ADPt-458, ADB-459, ABP1-460., ADP1-461, ADPI-462, 

ADFI-463, ADPI-464, ADPI-465, ADPI-466.1 , ADPI-466.2, ADPi-467, ADPMS8, 
. ADP.M69. 1, ADPI-469.2, ADPI-470, ADPI-47J , A0PI-472, ADPI-473, ADPI-474, 
ADPI~475 f ADPi-476, ADPI-477, ADPP478.L ADPI-478,2, ADPI-479, ADPI-480, 
ADP1-4SL ABPI-482, AJDPI-483, ABPM84, ADPHS5, ADP1-4S6, A0PI-487, 

15 ADPI-488, ADPI-489, ADPI-490, ADH-491, ADPI-492, ADPM93J, ADFL-493.2, 
ADPI-494, ADPI-495, ADH-496, ADPI-497, ADPM98, A0PI-499, ADM-500, 
ADPI-501, ADPM02, ADPI-503, ADP1-5G4, ADPI-505, ADPI-506, ADPI-507, 
ABB-508, ADH-509, ADH-510, ADPI-51 1, ADPI-S12, ADPI-5B, ADH-514. 
ADPI-51 5, ADPI-516, ADPI-51 7, ADPI-518, ADPI-51 9, ADP1-52Q, ADPt-521, 

20 ADPP522, ADPI-523, ADPI-524, ADPI-525, ADPT-526.1, ADPX-526.2, ADP1-527, 
ABPI-528, ADPI-529, ADP.1-530.L ADH-530.2, ADPI-531, ADPI-532, ADPI-533, 
ADPI-534, ADPI-535, ADPI-536, ADPi-537, ADK-538, ADPI-539, ADPI-540, 
ADPI-541, ADPI-542, ADPI-543, ADH-544, ADPI-545, ADPI-546, ADPI-547J, 
ADPI-547.2, ADF1-547.3, ADPI-548.L ABP.1-54S.2, ADPI-549, optionally w 

25 combination with ADP1-41; and 

comparing ike level or amount of said iaofbrm or isoibr.ms detected ra step (a) 
with a control 

8, The method of claim 7, wherein the step of quantitati vely detecting comprises 



244 



) i t v » > -a i w) t.-tc stu eona. sin 

(a) contacting the aliquot with an antibody that is iamronospeciffc for a 
preselected ABPX; 

)t , (1 ^ » ii o , U-ok-o iteabasetnthe 

5 antibody and at least one species in the aliquot: and 

(c) comparing the results of step (b) to a control. 

9. The method of claim 8, wherein the step of quantitatively detecting comprises 

I \\ oi iiq >te with a plurality of antihodie fc quant i - tec on of 
10 a plurality of preselected ADMs. 

10. The method of claim 8 or claim 9, wherein the or each antibody is/are 
monoclonal 

15 11. The m ethod of clai m 10, wherein the or each antiboyd is/ate chimeric. 

12. A preparation comprising at least one of the following isolated Alzheimer** 
Bisease-Assooiated Protein Isoforms (ADPIs) said ABPI selected .from ADPI-1,. ^ 
ABP.UU, ADPf-3,2, .ADPI-3.3, ABPI-5.3, ABPM, ADPI-8, ADPI-9, A»10, .' 

20 ADPI-11, ADPI-12.1, ADH-1 2.2, -ABPI-1 3, ABPI-15, ADPI-16, ABPI-22, ABPI-23, 
ABPI-24, ADFM5J, ADFi-25.2, ADPI-26, ADPI-27, ABPI-29, ABPI-31, ABPI- 
33.1, ABPl-35, ADPI-37, ABPI-39, ABPI-42, ADPI-54, ADPI-56, ADPi-61, ATM- 
62, ABPI-66, ADPX-67, ABPI-68, ADPI-70, ABPX-72, ADPI-77, ABP1-7S.2, ABPl- 
78.3, ABPl-79, ABPl-81.2, ADPJ-82, ABPI-85> ABPI-87J, ADP1-S8, ABP1-90, 

25 ADP1-9U, ADP191 .2, APPl-92, ADPI-H ABP1-95, ABPI-97, ABPI-98, ADPI- 
101, ABPM 02. 1, ABPX403, ABPI405.2, ADPM05.1, ABPM07, ABPX-108, 
A DPI-! G9 S ABPM IU, ADFM12, ABPM 13 t ABPI-1 1 5, ABPI-i 04, ABPI-1 19, 
ADH-I20, ABPM21, ABPM 24, ABPX-125, APPM26, ABPM 26, ABPM 26, 
ABPM27, ABPM.2S, ABPI-1 29, ABPM30„ ABPM 31 , ABPM 32, ADH-133, 
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ADPI-138, ADPI- 139, ADPI-J40, ADFI-141, ADPI-142.2, ADPM42.1, AJDPP343.1, 
ADPH43.2, ADPi-144, ADPI-146,2, A0PI-146.1, ADPI-I48, j»P«,^>H« 
150, ADPI-lSi^ADPI-lSl.^ADPMS^ADM-lSSJ^AnH-ISa^ADK-ISSJ, 
iDPMS4.ADW.lSS UXFI-I56A AKPM56 .L.ADPM5 \DP1 -M,ADPI~ 
5 159,2, ADPI- 160, ADPM62.2, ADPI4623, ADPI- 162.1, ADPI-163, ADPM65, . 
APPi- 172, ADPM73. 1 - ADPI- 1 73.1 ADPH 75.2, ADH- 1 75, 1 , ADPI- .1 76, A» 
182, ADH-183, ADPHSS.l, ADPM89.2, ADPI- 1 91, ADPH 93, ADFM94.2, 
ADPM9o % &mm& ADPH96 U ADPI 196 4, A»2G2, ADW-204, ADPI- 
20S.ADPI-209, ADPI-216, VDPI 217. ADPI-220, ADPI-223, ADFM28, ADP1-229, 
10 ADPI-230.1, ADPI-230.2, ADPI-232J, ADPI-232.2, ADPI-236.2, ADPI-236.3, 

ADPI-237.2, A.DPI~237,1, ADPI-240, ADPI-243, ADPI- 24 5, ADFl-250, ADFI-251 , 
ADPI-252.1, ADPI-252,2, ADPI-253, ADPi-254, ADPI-255, ADPI-256, ADPI-257.1, 
ADPI-257.2, ADPI- 258, ADPP259.I, ADPI-259.2, ABPl-260, ADPI-261, ADPI-262, 
ABPI-263, ADPI-264, ADPI-265, AJM-266, AIM-267, ADPI-26SJ, ADPI-268.2, 
15 ADPI-269, ADPI-270, ADPI -271, ADPI-272, A.DK-273, ABPI-274, ABPI-275, 
ADPI-276, ADPI-277, ADPI-278.1, ADPI-278.2, ADPP279J, ADFf-279.2, ADPI- 
280, ADPI-2SL ADPI-232, ADPI-283, ADPI-2S4, ADPI-283, ADPI-286, ADH-287, 
ADPI-288, ADPI-2S9, ADPI-290, A.DPI-291, ADPI-292, ADPP293, ADPI-294, 
AJDP1-295, ADPI-296, ADPI-297, ADPI-298, ADPl-299, ADPI-300, ADPI-301, 
20 MV ^ ADS I-3U3.ADP1 304, ADPi 305. ADPI 3^, ADPl-307. 1 . ADI H ? 2. 
ADH-308, ADPX-309, ADPI-31U ADPI-312, ADPI-313, ADPI-3I4, ADPI-315, 
ADPI-316.1, ADP1-316.2, ADPI-3 1 7, ADPI-3 1 8, ADPX-319, A.D.PI-320J, ADPI- 
320,2, ADPKS21, ADP1-322, ADP1-323, ADPI-324, ADP1-325, ADPI-326, ADPI- 
327, ADPi-328, ADPI-329, ADPP330, ADPI-331, ADPI-332, ADPI-333.I, ADPI- 
25 333.2, ADPI.-334, ADPl-335, ADFl-336, ADPt-337. ADPI-33S, ADPL-339, ADPI- 
3 40, \PPH 4 i . VUPIM2. \DP1 *4\ ADPI -344. \DPi 3 45, OPl-^ k ADP1-347, 
ADPI-3.48, ADPI-349, ADPI-350, ADPI-351 , ADFI-352, ADPI-353* ADPi-354, 
ADPI-355, ADPI-356, ADPI-357, APPX-358, ADPI-359, ADP1-360, ADPX-361, 
ADPi-362, ADPI-363, ADPI-364, ADW-365.1, ADPI-365.2, ADPI-366, ADH-367.1, 
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ADPI-367,2, ADPM68.1, ADPI-36S.2, ADPI-mi, ADPI-369.2, ABPI-37G, ADPI- 
r ], Ar>. > l-3\», .\OPl "3. AOPM7-. ADP1 376 \DPl~~~o. APPI-37A AOP"f-37$ : 
ADPI-379, ADPI-380, ADPI-3 S 1 1 ADPI-382, ADPI-383, ADPI-3S4, ABP!~386 S 
ADPI-3S7, ADPI-388, ADPI-3 89, ADPI-39G, ADPI-391, \DPI-392, ADPi 393, 

5 ADPi-394, ADFt-395, ADPI-396, y>PI-397, AJDPl-398, ADP1-399. i . ADPI-399.2, 
ADPMOO, ADPI-40L ABPI-402, ADP1-403, ADPI-404.1, ABPI-404.2, ADPl-405, 
ADPI-406, ADPI-4G7, ADP1-408, ADPT-409> ADP1-41G, ADPI-411, ADPI~412X 
ADP.I-412.2, ABH-413, ADPI-414, ADPi-4L\ ADPi~4}6, ABPI-417, ABPI-4.18, 
ADPI-4I9, ADPI-420, ADPl-421 , ADPI-422, A.DPI-423, ADPI-424, ADPI-425, 

10 ADPI-426.1, ADPI-426.2, ADPX-427, ADPI-428., ABPI-429, ADPI-43G, ABP1-43I, 
ADPI-432, ADPI-433, ADPM34, A0PI-435, A.DPI-435, ADPI-436, ADPI-437, 
ADPI-438, ADP1-439, ADPX-440J, ADPI-440.2, ADPI-441, ABPI-442, ADPI-443, 
ADPI-444, ADPX-445, ADPI-446, ADPi-447,1, ABPM47.2, ADPI-448, ®M9, 
ADPI-450.L ABPX-450,2, A»45I, ADPI-452, ADPM53, ABPI-454, ADFMS5. 

i5 ADJPM56, ADPI-457, ADPI-458, ADPX-459, ADFM60» ADM-461 , M>m~46% 
AJ3PI-463, ADPMH ADPI-465, ADPM66.1, ADH-46&2, ADPI-467, ADPi-468,. 
ADPI-469J, ADH-469.2, ADPX-470, ADPI-471, AIM-472, ADPI-473, ABPI-474, 
ABPX-475, ADPI-476, ADPI-477, ADPJM78X ADPI-47S.2, ABPi-479, ADPM80, 
ADPI-481, ADPI-482, ADPX-4S3, ABPI-4S4, ABPI-4S5, ADPI-4S6, ABPI-487, 

20 ABP1--48S, AJDPI-489, A0PX-490. APPI-49I s ADPi-492, ADPI-493,1, ADPI-493,2, 
ABPI-494, ADPI-495, ADPI-496, ADPi-497, ABPI-498, ABPM09, AX>Pfc50O, 
ADH-501, ADPI-5Q2, ABPX-503, ADPI-504, ADPI-505, ADPI-506, ADP1-507, 
ADPI-508, ADFl-509, ADPI-510, ADPI-5I L ADP1-512, ADPI-5I3, ADP1-514, 
ABPI-515, ADP1-516, ADPI-517, AXM-518, ADPX-519, ADPI-520, ADPI-52I, 

2$ ADPI-522> ABP1-S23, ADPI-524, ADPI-525, ADPI-526. 1 , ABPI-526,2, ADPI-527, 
ADPT-52S, ADPI-S29, ADPI-530. 1 , ADPI-530.2, ADM-S31, ADP1-532, ADPI-533, 
ADPX-534, ADPI-535, ABP1-536, ADPI~537, ADPI-538, ABPI-539, ADPI-540, 
ADPI-541 , ADPI-542,- ADPI-543, ADPI-544, ADPI-545, ABPI-546, ADPI-547.1, 
ABB-547.2, ABPI-547.3, ADPP548.1, ABPS-548.2, ABPi-549, optionaBy w 
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combination wife ADF-4P 

13. The preparation of clam 15, wherein the or each Alzheimer's 
Disease-Associated Protein Isofbrm (ADPI) is/are in recombinant or isolated form, 

5 

14. \ o! ri fee pre; ion of claim 12 or claim 136 rihesr reagents, and 
directions for use. 

15. A kit comprising a plurality of distinct preparations as claimed in claim. 12 or 
10 claim 13. 

16. At? antibody capable of inuwuuospecifje binding to one of fee Mowing 
Alzheimer's Disease-Associated Protein Isotos (ADPIs): ADPX-1, ADPI-3.1, ADPI- 
3.2, ADPI~3.3> ADPI.-5.3, ADPI-6, ADPfcfr, ABPI-9, ADPMO, ADPM 1, ADPI -12.1 > 

1 5 ADP.M2.2, A.DPI-1 3, ADPM 5, ADPM*, ADPX-22, ADPI-23, ADPI-24, ADPI-25,3, 
■mn-pX ADPi-26, ADPI-27, ADPX-29, ADPI-31, ADP1-33.1 , ADP1-35, ADPI-37, 
ADPX-39, ADPI-42, ADPX-54, ADPI-56, ADPX-61, A.DPI-62, ADPM6", ADPI-67, 
ADPi-68, ADPX-70, ADPI-72, ADPI-77, ABPI-78.2, ADPM8.3, ADPM9, ADPI- 
8.1 .2, ADP1-82, ADPI-85, ADPI-87.1 , ADP.t-88, ADPI-90, ADPI-91 .1 , ADPI-91 .2, 

20 A3»92, ADPI-94, ADPI-95, ADPX-97, ADPI-98, ADPMOX, ADPI- 1 02. l f &D¥l»- 
103, ADPM 05.2, ADPI- 1 05. 1, ADPM 07, ADPM 08, ADPM 09, ADPM1L1, 
ADPM 12, ADPM 13, ADPM.15, ADPM 17.1, ADPX419, ADPX-120, ADPI-12I, 
ADPI- 124, ADPM 25, ADPM 26. ADPI- 126, ADPM 26, ADPM 27, ADPI- 128, 
ADPM 29, ADPM 30, ADPI- 131, ADPM 32, ADPM 33, ADPM 38, ADPI- 1 3 9, 

25 ADP.M40, ADPM 41, ADPI- 142.2, ADPM 42.1, ADPM43.1, ADPM 43.2, ADPI- 
144, ADPM46.2, ADPM46.1, ADPM 48, ADPM 49.1, ADPM 50, ADPM51.2, 
ADPI- 15 1.1, ADPM 52, ADPI-153.1, ADPI-153.2, ADPM 533, ADPM 54, ADPI- 
155, ADPX-156.2, ADPM56.1, ADPM 57, ADPI-159.1, ADPM 5.9.2, ADPM 60, 
ADPM 62,2, ADPM 62.3, ADPM 62.1, ADPM 63, ADPI- 1 65 , ADP1-172, ADPI- 



173.1, ADPI-173.2, ADP1-175.2, ADPI-175.1, ADPI476, ADPT482, ADPT4 83, 
ADPM88.1, ADPI489.2, ADPH91, ADPH93, ADPI- 194,2, ADPI496.2, ADPT- 
196.3, ADPI496.L ADPX496A A0PX-2O2, ADEE-204, ADPI-208 ; ADP1-209, 
ADPi-216 ; ADPI-217, ADPi-220, ADP1-223, ADP1-22S, ADPI-229, ADPI-230.1, 
5 A'DPX-230,2, ADM-232.1 , ADP1-232.2, A.DPI-236.2, A0PX-236.3, ADPI-237.2, 
ADPI-237.1, ADPI-240, ADPX-243, ADPI-245, ADPI-250, ADP1-25L ADPI-252.1 , 
ADPX-252.2, ADPI-253, ADPI-254, ABPI-255, ADPl-256, ADPI-257.1 , ADPX-257.2, 
ABPX-258, ADP1 -259,1, AT>PK>59.2. ADPX~260 ? ADP1-261, ADPI-262, A0FK£63 t 
ADPi-264, ADM-265, ADPI-266, ADPI-267, ADP1-268.1, ADPI-268,2, ADP1-269, 

10 ADPl-270, ADPI-271, ADPI-272, ADPI-273, ADPI-274, ADPI-275, ADPI-276, 
ADPI-277, ADPI-278.1, ADPI-278.2, ADP1-279.1, ADPX-279.2, ADPX-280, ADPI- 
281 , ADPX-2S2, ADPI-283, ADPI-284, ADPI-285, ADPI-2S6, ADPi-287, ADH-288, 
ADPX-2S9, ADPI-290, ADP1-29L ADPl-292, ADPX-293, ADPI-294, ADPI-295, 
ADPI-296, A.DPI-297, ADPI-29S, ADPI-299, ADPI-300, ADPI-301, ADFI-302, 

15 ADPM03, ADM-304, ADFJ4Q5, ABPI-304 ABPI-307,1, ADPI-3D7.2, ABPX-30B, 
AJDPi-309, ADPI-3U»ADPI-312, ADPI-313, ADPX-314, ABPP-315, ADPI-316.1, 
ABPI-3X6.2, ADPI-31% ADPX41S, ADPI-319, ADM-320.1, APFt-320,2, ADH-321, 
ABPX-322, ADPI-323, ADPI-324, ABPI-325, AX)M-326 S ADP1-327, ADPI-328, 
ADPI-329, ADPI-330, ADPI-331, ADPI-332, ADFI-333.1, ADPI-333.2, A.DPX-334, 

20 ADPI-335, ABFX-336, ABPX-337, A.DP1-338, ADPI-339, ADPI-340, ADPX-341, 
ADPI-342, ADPX-343, ADPI-344, AJDPX-345, ABPX-346, ABPX-347, ADH-348, 
ADPX-349, ADPX-350, ADPX-35I, ADPi-352, ADH-353, ADPX-354, ADPI-355, 
ADPX-356, ADPI-357, ABPI-358, ADPX-3S9, ADPI-360, ADPI-361, ADPI-362, 
ADPX-363, ADPI-364, ADF1-365.1, ADPI-365.2, APPX-366, A0PI-367.X, ABPI- 

25 367.2, ADP1-368. 1, ADPX-36S.2, AJDPJ-369.1 , ADPX-369.2, ADPI-370, ADPX-37 1, 
AXM-372, ADPX-373, ABPX-374, ADPI-375, ADPX-376, ADPX-377, ADPI-378, 
ADPI-379, ADPI-380, ADW-381, ADPX-382, ABPi-383, ADPI-384, ADFJ-386, 
ADPI-387, ADFX-388 5 ADPX-389, ADPX-39% AI>M-39L AIM-392, ABPX-393., 
ADPW«4, ADPI-395, AJPf~3%, ADPX-397, AD?i-39;% ADP1 39« 1. ADPKVRa 
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ADPI-400, A.DP1-40L ADPI-402, ADPI-403, ABPI-404.1, AI)PI~404.2, A'DPT-405, 
ADPI-406, ADPI-4Q7, ADPI-408, ADPI-409, ADPI-4ICX ADFI-411, ADPI-412.1, 
ADP1-412.2, ADPi-413, ADPX-414, ADPI-415, ADPI-41S, ADPI-41 7, ADPI-41S, 
ADPT-419, ADFI-420, ADPI-421, ABPM22, ADP1-423, ADPI-424, ADPI-425, 

S ADPI-426. I, ADPX-426.2, ADPI-427, ADPI-428, ADPI-429, ADPI-430., ADPI-43 1 , 
ADPI-432, ADPI-433, ADFM34, ADPI-435, ADPI-435, ADPP436, ADPI-437, 
ADPI-438, ADPM39, ADPI-440J ? ADPI-440.2, ADPM41, ADPI-442, AOPI-443, 
ADPI-444, AJDPI-445, ADPI-446, ADPI-447.1 , ABPX-447.2, AIM-448, ADPi-449, 
ADFI-450.1, ADPI-450.2, ADPI~45L AI>PI~452 f ADPI-453, ADPI-454, ADPI-455, 

10 ADPI-456, ADPI-457, ADPI-45% ADH-459, ADPI-460, ADFX-46.1 , ADPI-462, 
ADFI-463, ADFM64, ADPI-465, ADPI-466.1, ADPI-466.2, ADF1-467, ADPI-468, 
ADP1-469.L ADPI-469.2 5 ABPI-470, ADPI-47 1 , ABPI-472, ADPI-473, ABB-474, 
ADFI-475, ADPI-476, ADPh-477, ABPI-47S.1, ADPI-478.2, ADPl-479, ADPM80, 
ADPI-48L ADPI-482, ADPI-4S3, ADPI-484, ADPM85> ADFI4M, ADPI-4S7, 

IS ADPI-4SS, ADPI-489, ADFB9Q, ADH-491, ADPX-492, ADPI-493.1, ADPX-493.2, 
A0PM94, ADPI-495, ADPi-496, ADPX-497, ADH-49B, ADPI-499, ADFI-500, 
ADM-SQ1, ADPI-S02, ABPI-S03, ADPI-504, ADP1-505, ADPI-506, ADPI-507, 
ADPI-508, ADPX-509, ADP1-510, ADPI-511, ADPI-512, ADPI-513, ADPI-S1.4, 
ADPI-515, *m#M, ADPI-517, ABPI-518, ADPI-519, ADPI-S20, A.DPI-S2I, 

20 ADPI-522, ADPI-523, ADPI-524, ADP1-525, ADMSm, ADPX-526.2, ADPX-527, 
ABPI-528, ADPK529, ADW-530.1, ADFX-530.2, ADP.P53L ADFI-532, ADPI-533, 
ADPI-534, ADPI-535, ADPI-536, ADPX-537, ADPI-538, ADPX-539, ADPI-540, 
ADPI-541, ADPI-542, ADPI-543, ADPX-544, ADPX-545, ADFX-546, ADH-547.1, 
ADPI-547.2, ADPI-547.3, ADPI-548J, ADPP-548.2, ABPi-549, optionally in 

25 combination with ADP1-41. 

17. The antibody of claim 16, which is a monoclonal antibody, 

IS. The antibody of claim to or claim I?, which is a chimeric antibody. 
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19, The antibody of claim 16, 1 7 or i S. which binds to Che ADPI with greater 
affinity than to another isoform or variant of the ADPI. 

5 20 \ kit < of risi r ar antibody as c & med in am one of claims ie to 19, othct 
reagents, and directions for use. 

21. A kit comprising a plurality of distinct antibodies as claimed jn any one of 
claims 16 to 19/ 

.10 

22. A pharo ao.u 

of an antibody as claimed m any one of claims 16 to 19 or a fragment or derivative of 
such an ao - > k -uitiWv «t ul a 

phamiaceotieally acceptable carrier. 

15 

23. A method of treating or preventing Alzheimer's disease comprising 
administering to a subject in need of such treatment or prevention a therapeutically 
effective amount of an antibody as claimed in any one of claims U to 19. 

20 24, A method of treating or preventing Alzheimer's disease comprising 

d v- is tering lo & subject in need of such treatment or prevention a therapeutically 
effective amount of one or more of the following Alzheimer's Disease-Associated . 
Pi to« o <.< ri^'Ns > ,d ,ra, <. e^ *o , >J a ' n h YWIs 4DP1-L M"*Pj- 
3.1, AQPI-3.2, ADPI-3.3, ABM-53, ADPI-6, ADPI-8, ABPI-9, A'DFHO, ADPI-ll, 

25 ADPM 2.1, ADPI-12.2, ADPM3, ADPW5, ADPMS, AIM-22, ADPI-23, ADH-24, 
AJDPI-25.3, ADPI-2S.2, ADPT-26, ADPX-27, ADPX-29, ADPI-31, ADP1-33/I , ADPD 
35, ADP1-37, ADP.I-3.9, AOPI-42, ADPI-54, ADP1-36, ADPI-61, ADPI- 62, ADPI-66, 
A.DM-67. ADPl-6'8, ADPl-70, ADFI-72, ADPI-77, ADPi-78.2, ADP1-78.3, ADPI-79, 
ADPI- 81 .2, ADPI-S2, AI3P1-85, ADPI-87A, ABPf~8S 5 ADPI-90, ABH-91 .1, ADPI- 
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91.2, ADF1-92, ADPI-94, ADP1-95, ADPI-97, ADPT-98, ADFI-101, ADPM02.1, 
ADPM 03, ABPM05.2, ADPI405J, ADPM 07. ADPM 08, ADPM 09, ADH4 J 11. 
ABPI4 12, ADPM 13, ADPM 15, ADPM 17,1, ADPM 19, ADPM20, ADPM21, 
ADPM 24, ADPM25, ADPM 26, ADPI-1.26, ADPM 26, ADPM 27, ADPM 28, 

5 ADPM 29, ADPM 30, ADPM 31, ADPM32, ADPM 33, ADPM 38, ADPM 39, 
ADPM 40, ADPM 4}, ADPM 42.2, ADPM42.1, ADPM43.1, ADPM43.2, ADPI- 
144, ADPM46.2, ADPM 46.1, ADPM 48, ADPM49.1, ADPM S0 f ADPM 5.1 .2, 
ADPM5U, ADPM52, ADPM53.I, ADPM 53 .2, ADPM 53. 3, ADPM 54, ADPI- 
155, ADPM 56.2, ADPM 56.1, ADPM.57, ADPM 59.1, ADPM 59, 2, ADPM 60, 

10 ADPM 62,2, ADPM 62.3, ADPM62.1, ADPM.63, ADPM 65, ADPM 72, ADPI- 
173.1, ADPM73.2,ADPM75.2,ADM475.!,ADPM?6,ADPM82 ) ADPM S3, 
ADPM 88,1, ADPM89.2, ADPM 91, ADPM 93, ADPM 94.2, ADPM96.2, ADPI- 
196.3, ADPM96.L ADPI496.4, ADPF202, ; ADPI-204, ADPl-208, ADPI-209, 
ADPI-216, ADPI-217, ADH-220, ADP1-223, ADPM2§ S ADPI-229, ADB-230,1, 

15 ADPM30.2, ADH-232.1, ADFX-232.2, ADM-236.2, ADP1-236.3, ADB-237.2, 
ADPX-237.L ADP1-240, ABPF243, A.DP1-245, ADFJ.-250, ADPl-251, ADHr2S2J, 
ADPM52.2, ADPI-2S3, ADPI-254, ADPX-255, ADPF256, ADPI-257,1, ADPI-257.2, 
ADPI-258, ADF1-259.1, ADP1-259.2, ABPI-260, ADPI-261, ADPI-262, ADPI-263, 
ADPF264> ADPI-265, ADFI-266, ADPl-267, ABPI-26U, ADPI-26S.2, ADH-269, 

20 ADPI-270, ADPI-271, ADPF272, ADPI-273, ADP1-274, ADPI-275, ADPI-276, 
ADPI-277, ADH-278.1, ADPI-278.2, ADPI-279.1, ADPI-279.2, ADPI-280, ADPI- 
281. ADPI-282, ADPF283, ADP1-284, ADPI-285, ADH-2B6, ADPF2S7, ADM-288, 
ADPI-289, ADP1-.290, ADFX-291, ADPF292, ADPI-293, ADP1-294, A.DPF295, 
ADPl-296, ADPI-29A ADPI- 298, AD.PI-299, ADPl-300, ADPI-301 , ADPI-302, 

25 ADP1.-303, ADPX-304, ADPI-30S, ADP.1-306, ADPI-307.1, ADPi-307.2, ADPI-308, 
ADPF309, ADPJ-311, ADPi-312, ADPM13, ADPF314, ADPI-315, ADP1-316.1, . 
ADP1-316.2, ADPi-317, ADPI-31S, ADPI-319, ADP1-320.1, ADPF320.2, ADH-321, 
M)FI~322, ADPI-323, ADPi 324. ADFM25, ADPI-326, ADPJ-327, ADFI-328, 
ADPF3>^, ADPl-330, ADPI-331, ADPI-332, ADPI-333.I, ADPi-333.2, ADPT-334, 
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ADH-335, ADPI-336, ADPX~337 ; ADP1-338, ADFX-339, ADPl-340, ADPI-341, 
ADP'i-342. ADPI-343, ADPI-344, ADFI-345, ADPI-346, ADF1-347, ADPI-348, 
ADPX-349, ADPI-350, ADPI-351, ADPI-352, ADFI-353, APPX-354. ABPX~3S3, 
ADPI-356, ADPX-357, ADH-358, ADPJ-359, ADH-360, ADFI-36L ADPI-362, 

5 ADPI-363, ADPX-364, ABPI-36SX ADPX-365.2, ADPX-366, ADPT-367.L ADPI- 
367.2, ADPI-36S.1, ABPI-36S.2 3 ABPI~«L ADPI-369,2, APPI-370, ADFX-371, 
ABPi-372, ADPI-373, ADPI-374, ADPX-375, ADPI-376, ABPX-377, ABPI-378, 
ADPI-379, ABPI-380, ADH-381, ADPI-382, ADPI-383, ABPX-3S4, ADPI-386* 
ADPI-3S7, ABPI-388, ADPI-389, ADPX-390, ABPX-391 , ABFI-392, ADPI-393, 

10 ADPT-394, ADH-395, ADPI-396, ADPi-397, ADPX-39S, AXM-399.L ADPI-399.2, 
ADPI-400, ADFI-401 s ADPX-402, ADK-403, ABPI-404.L ADPX-404Z ADPI-405, 
ADPX-406, ADPI-407, ADPI-408, ADH-409, ADPI-410, ADP1-411, ADFM12.1, 
ADPI-412,2, ADPM.1.3, ADPX-414, ADP1-415, ADPI-416, ADPX-417, ADPI-418, 
ADPM19 S ADP1-420, ABPI-421, ABPI-422, ADFM23, ADPI-424, ADH-42S, 

15 ADPX-426.X, ABFX42&2, ADPX-427, ADP1-428, ADFI-429, ADFl-430, ADPH31. 
ABPX-432, ADPI-433, ABPM34, ABPI-435, ABPI-435, ADPI436, ADPX-437, 
ADPI-438, ADPX~439 f ABPI-440.1, ADPI-440.2, ADPi-441, ABPX-442, ADHU443, 
ADX>f-444 s ADFJ-445, AXM-446, ADFI-447.X, ABPI-44%2, ADPI448, ABPX-449, 
ABPMStlL ADPX-450.2, ADP1-45L ADPI-452 ; ABPM53, ADPI-454, ADPI-455, 

20 ADPI-456, ADPX-457, ADFM5S, ADPI-459, ADH-460, ADPI-46I , ABPX-462, 

ADFI-463, ADPI-464, ADPi-465, ADPI-466.I, ADPI-466.2, ADPX-467, ADPI-468, 
ADFM69.1, ADPX-469.2, ADPi-470, ADPX-47L ADPX-472, ABP1-473, ADPX-474, 
ADPM75, ADPX-476, ADPT-477, ADPI-478.1 , ADPT-478.2, ABPX-479, ADPX-480, 
ADPI-481 , ABPI-482, ADPI-483, ADPX-484 ABPX-485, ADPI-4S6, ABPI-487, 

25 ADPM88, ADPI-489, ADPX-490, ADFI-491, ABPI-492, ADPI-493.1 , ADPl-493.2, 
ADPI-494, ADH-495, ADPX-496, ABPI-497, ABPX-498, ABPX-499, ADPI-S00, 
ADH-SOh ABPX-502, ADM-503, ABFX~SQ4 5 ADFI-505, ABFI-506, ABPI-507, 
ADPX-508, ABPW09. ADPX-510, ADPI-51 h ADPI-512, ADPI-513, ABPI-5X4, 
ABPX-515, ADFI-S16, ABPX-517, ABM-5X8, ABPI-S19, ADP1-52D, ABP1-52X , 



ADPI-522, ADPI-523, ADPI-524, ADPI-525, ADPI-526.1, ADPI-526.2, ADPI-527, 
ADPI-52S, ADPI-529, ADPI-530J, ADH-530.2, ADPi-531, ADPI-532, ADP1-533, 
ADPI-534, ADPi-535, ADPI-536, ADPI-537, ADPi-538, ADPI-539, ADP1-540, 
ADPi-541 , ADPI-542, ADPI-543, ADPI-544, ADPI-54S, ADFf-546, ADPI-547.1, 
5 ADH-547.2, ADPI-547.3, ADPI-54S.1, ADPI-548.2, ADPI-549, optionally m 
eombmalion with ADPI-4L 

25. A method of treating or preventing Aschner's disease comprising 
administering to a subject in need of such treatment or prevention atheranemieally 

1 0 effective amount of a nucleic acid that inhibits the function of one or more of the 

following Alzheimer's Disuse- Associated Protein Isoferms (ADPIs): ADPM, ADPI- 
3.LADPI-3.2 I ADPh3J ! ADPh53 s AE^^AW8 > ADPl-9, ADPI- 10, ADPI-11, 
ADPI42.1, ADP1-12.2, ADPI-13, ADPH5, ADP1-I6, ADPI-22, ABPI-23, ADPI-24, 
ADPI-25.3, ADPi-25.2, ADPi-26, ADPI-27, ADH-2% ADP.X-31, ADPI-33.I , ADPI- 

15 35, ADPI-37, ADPI-39, ADPI-42, ADPI-54, ADP1-56, ADPI-61 5 ADPI-62, ADPI-66, 
ADPi-67* ADPI-6S, ADPi-70, ADPI-72, ADPI-77, ADP1-7S.2, ADPI-78.3, ADPI-79, 
ADPI-81.2, ADP1-82, ADPI-83, ADFI-87.1, ADPI- 88,. ADPI-90, ADPI-9U, ADPI- 
91.2, ADPI-92, ADH-94, ABPI-95, ADPi-97, ADPI-98, ADH-101, ADPI-102.1, 
ADPH03, ADPI-10S.2, ADPI- 105.1, ADPM07, ADPM08, ADPI- 109, ADPI-1 1 1-L 

20 ADPI-U2, ADPI-1 13, ADP.M15, ADPI-117.L ADPM19, ADEM20, ADPX-121, 
ADP1-124, ADPI-125, ADPT-I26, ADPI- 126, ADPI-1 26, ADPI-1 27, ADPI- 128, 
ABPI-129, ADPI-1 30, ADPI- 131, ADPI-1 32, ADPi-133, ADPI-1 38, ADPI-1 39, 
ABPI-140, ADPI-14L ADPI-142.2, ADPM42J, ADPI-1 43.1, ADPI4432, ADPI- 
144, ADPI-146.2, ADPI-I46.I, ADPI- 148, ADPI- 149.1, ADPI-1 50, ADPI-15L2, 

25 ADPM51.L ADPI-1 52, ADPI-153.1, ADPI-1 53.2, ADPI-1 53.3, ADPI- 154, ADPX- 
155, ADPI-1 56.2, ADPI-156J, ADPI- 157, ADPI-1 59.1, ADPI-1 59,2, ADPM60, 
ADPI-1 62.2, ADPI-162.3, ADPI- 162. 1, ADPI- 163, ADPI-165, ADPI- 172, ADPI- 
173.1, ADPI-1 73.2, ADPI-175.2, ADPI- 1 75.1, ADPI- 176, ADPI-1 82, ADPI-1 83, 
ADPM88. 1 , ADPI- i 89.2, ADPI-19L ABPM93, ADPI- 194.2, ADPI- 1 96.2, ADPI- 
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196.3, ADPI-196.1, ADPP196A ADPI-2G2, ADFI-204, ADPI-208, ADPX-209, 
ADPX~2H> 5 ADPP-217, ADPI-220, ABP1--223, A»228, ABPX-229, ADH-230.1, 
ADPI-230 1 ADP1-232A ADPJ-232.2, ADPI-236.2, ADPI-236.3, ADPI-237.2, 
ADPI-237.1, ADPI-240, ADPX-243, ADH-245, ADPI-250, ADPI-251, ABPI-252.1, 
5 ADP1-252.2, ADPX-2S3, ADFX-254 $ ADPI-255, ADPX-256, ADPT-257. 1 5 ADPI -257. 2 S 
ABPI-25S, ADPI-259.1, ADPX-259.2, ADPX-269, ADPK261, ADP1-262, ADPX-263, 
ADPI-264. ADPX-265, ADPI-2W, ADPX-267, ADPI-268.P ADPI-268.2, ADPI-269, 
ADPI-270, ADPI-271, ADPI-272, ADPI-273, ADPI-274, ADPI-275, ADPX-276, 
A0PX-277, ADPI-278.1, ADPX~27S.2 ? ADPI-279.L ADPI-279.2, ADPI-280, ADPI- 

10 281, ADPI-2S2, ADP1-2S3, ADPI -284, ADPI-285, ADPX-286, ADPI-287, ADPI-288, 
ADPI-289, ADPI-290, ADPI-29L ADPI-292, ABP1-293, ADPI-294, ADPi-295, 
ADFI-296, ADH-297, ADPI-298, ADPI-299, ADPI-300, ADPI-301, ADPI-302, 
ADPI-303, ABP1-304, ADP1-305, ADH-306, ADPI.-307.1, ADPI-307.2, ADPI-308, 
ADP1-309, ADPI-31L ADPX-312, ADPX-313, ADPI-314, ADPI-335, ADPI-31CU, 

15 ADPI-316.2, ADPI-317, ADPX-318, ADPI-3X9, ADH-320.1, ADPI-320.2, ADPI-321, 
ADFI-322, ADPI-323, ADPi-324, ABPI-325, ADPI-326, ADPI-32% ADPX-328, 
ADPi-329, ADPI-330, ADPI-33L ADPX-332, ADPI-333J, ADPI-333,2, ADPI-334, 
ADP!-335, ADP1-336, ADP1-337, ADPX-338, AXM-339, ADPI-340, ADPX-341, 
ADPI-342, ADH-343, ADPI-344, ADPI-345, ADPI-346, ADPI-347, ADH-34S, 

20 ADPI-349, ADFI-350, ADPI-351, ADPI-352, ADFI-353, ADPI-354, ADPI-355, 
ADPI-3S6, ADPI-357, ADPX-35S. ADPI-3S9, ADH-360, ADPI-36L ADFI-362, 
ADPI-363, ADPI-364, ADPI-365.1, ADP1-365.2, ADPI-366, ADPT-367.1, ADPI- 
367,2, ADPi-368 J, ADPK368.2, ADPX-369.1, ADPI-369.2, ADPI-370, ADPX-37J, 
ADPI-372,. ADPI-373, ADM-374, ADPI-375, ADPT-376, ADFI-377, ADPX-37S, 

25 ADPI-379, ADPX-3S0, ADPI-381, ADPJ-3S2, ADPI-383, ADPX-384, ADPI-386, 
ADPX-387, ADPX-388, ADPI-389, ABPI-390, ADPI-391, A0PI-392, ADPX-393, 
ADPI-394, ADPi-395, ADP1-396, ADPI-397, ADPI-398, ADFI-399J, ADPI-399.2, 
ADH-400, ADPM01, ADH-4G2, ADPX-403, ADPI-404.1, ADFI-404,2, ADPI-405, 
ADH-406, ADPI- 4 07, ADPI-408. ABPi-409, ADPX-4X0, ADPI-4U, ADPI-412.1, 
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ADPX-412.2, ADP1-413> ABPX-414, ADPI-415, ADPX-4X6, ADPI-417, ADPX-418, 
ADPI-419, ADM-420, ADPX-421 > ADPI-422, ADPX-423, ADPI-424, AD?I~425 S 
ADPI426.L ADPI-426.2, ADPI-427, ADPX-42S, AX7PX-429, ADPM30, ADPI-431, 
A.DPI-432, ADPI-433, ADPI-434, ADPI-435, ABP1-435, ADPI-436, ADP1-437, 

5 ADPI-438, ADPX-439, ADPI-440J , ADPX-440,2, ABPI-44L ADPX-442, ADPI-443, 
ADPX-444, ADPI-445; ADPI-446, ADPl-447.1, ADPX-447.2, ADPI-448, ADPX-449, 
ADPI-450.1, ADPX-450.2, ADPM5L ADPX-452, ADPI-453, ADPX-454, ADFi-455, 
ADPT-456, ADPX-457, ADPX-458, A DPI -459, ADPI-460, ADPX-461 , AD.PI-462, 
ADPI-463, ADPI-464, ADPI-465, ADPI-466.X, ADPI-466.2, ADPI-467, ADPI-468, 

10 ADPI-469.1, ADPX-469.2, ADPI~470\ ABPI-471, ADPI472, ADFI-473, ADPI-474, 
ADPX-475, ADPI-476, ADPI-477, AOPX-478X ADPi-478.2, ADPI-479, ADBX-480, 
ADPI-481, ADF1-4S2, ADPI-483, ADPI-484, ADPI-485, ADP1-486, ADPI-437, 
ADPX-488, ADPI489, ADPX-490, A3M-491, ADPM92, ADPI-493.1, ADPM93.2, 
ADFX-494, ADPI-495, ADPI-496, AD.PX-497, ADPX-498, ADPI-499, ADPI-500, 

15 ADPX-5GX , ADH-502, ADM-503, ADP1-504, APPI-505, ADPX-506, ADPX-507, 
ADPI-508, ADPI-509, ADP1-510, ADPX-SU* ADPI-5X2, ABH-513, ADPX-514, 
ADH-515, ADPI-516, ADPI.5X7, A»SX8, ADPI-519, ADPI-520, ADPl-521, 
ADPI-S22, ADPI-523, ADP1-524, ADPI-525, ADPI-526.X, ADPX-326.2, ADP1-S27, 
ADPX-528, ADH-529, A0PX-53O.1, ADP1-53G.2, ADP1-531, ADP1-532, ADPI-533, 

20 ADPX-534, ADPI-535, ABPX-536, ADPI-537, ADPI-538, ADPI-539, A.DPI-S40, 
ABPI-54i,ADPX-542, AX>PI~543, ADPX-544, ADM-545, ADPI-546, ADPI-547.1, 
ADP1-547.2, ADPI~547.3, AX>PX~54SX ADPI-548.2, A'DPX-549, optionally in 
combination * itb atbwa eu'd illy s » >e am >unt of a nucleic acid that inhibits the 
function of ADP1- 41. 

25 

26. The method of claim 25, wherein the nucleic acid is a ADPX anSisen.se nuc-Xek 
acM or ribozyme. 

27. A method of screening for agents tha t interact with one or more of the 



fragment of the or each ADPI (ADPI fragment), a polypeptide related to the or each 
ADPI (ADPI-refaled polypeptide), or a ADPI fusion protein, said method comprising; 

(a) contacting a ADPI, a biologically active portion, of a ADPI, a 

5 AD P. i . f id puKpqvutL'. . ; j A- hi .u-^ p.o.^n a no a candidate agent; and 

(b) determining whether or not the candidate agent interacts with the ADPI, 
the ADPI fragment, the ADPI -related polypeptide, or the ADPI fusion protein. 

28. The method of claim 27, whereiu the ADPI, the ADPI fragment, the ADPI- 
1 0 related polypeptide, or the ADPI fusion protein is expressed by cells. 

29. The method of claim 28, wherein the cells express a recombinant ADPI, a 
recombinant ADPI fragment, a recombinant ADPI-related polypeptide, or a ADPI 
fusion protein. 

15 

301. A method of screening for agents that modulate the expression or activity of 
one or more of the Alzheimer's Disease- Associated Protein Isoforms (ADPls) as 
defined in claim 25, a fragment of the. or each ADPI (ADPI fragment), a polypeptide 
related to the or each ADPI (ADPI-related polypeptide),, or a ADPI fusion protein, said 
20 method comprising: 

(a) contacting a fet population of cells expressing a ADPI, a ADPI 
fragment, a ADPI-related polypeptide, or a ADPI fhsion protein with a candidate 

(b) contacting a second population of ceils expressing said ADPI, said 
25 ADPI fragment, said ADPI-related polypeptide, or said ADPi fusion protein, with a 

control agent nd 

(e) comparing fee level of said ADPI. said ADPI fragment, said ADPI- 
related polypeptide, said ADPI fesion protein, or nsRNA encoding said ADPI, said 
VDP fragment, said \ >PU lated polypeptide or said \DPJ h io; tfoteiu in the 
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first and second populations ofeelis, or comparing the level of induction of a cellular 
second messenger r K t first and second populations of cells. 

31 . The method as claimed in dates 30, wherein the level of said ABPL said ADPI 
5 fragment , said ADPl-rekted polypeptide, said ADPI fusion protein, or niRNA 

t tcodn g s< 6 \ >PI sa « VDPi fi grneni said ADPI- elated polypept d« , said /» DPI 
fusion protein, or said cellular second messenger is greater or less m me first 
population o f cells u u in the second population of ceils. 

10 32. A method of screening for or identifying agents that modulate the expression or 
i ofoneorrnomofthe zheiroe s Dise se \ssot ated Protein Isofo s 

(ADPls) as defmed m claim 25, a fragment of the or each ADPI (ADPI oajOviUS, a 

polypeptide related to the oreach ADPI (ADPI-reMed polypeptide), or a ADPI fusion 

protein, said method comprising; 
IS (a) administering a candidate agent to a first mammal or group of 

mammals; 

(b) administering a control agent to a second mammal or group of 
mammals; and 

(c) comparing the level of expression of the ADPI, the ADPI fragment, the 
20 ADPi-rdated polypeptide or the ADPI fusion protein or ofmRNA encoding the ADPI, 

the ADPI fragment, the ADPImelated polypeptide or the ADPI fusion protein in. the 
first and second groups, or comparing the level of induction of a celMar second 
■ ; pscngct ^Kc do* cad ^ end groups. 

25 33. The .method as claimed in claim 32, wherein the mammals are animal models 
for Alzheimer's disease, 

34. fh« i s claimed m claim 32 ore * n 

of said ADPI, said ADPI fragment, said ADPI-reiated polypeptide or said ADPI fusion 



protein, r:;RN,\ encoding said ADPI, said ADFI fragment, said ADPI-related 
or less m the don group than in the second group. 

5 35. The method as claimed in claim 33 or claim 34, wherein the levels of said 
ADPI, said ADPI fragment, said ADPkrelaied polypeptide or said ADPI fusion 
protein, niRNA encoding said ADPI, said ADPI fragment said ADPI-related 
polypeptide or said .ADPI fusion protein, or of said cellular second messenger in the 
first and second groups arc further compared to the level of said ADPI. said ADPI 

10 fragment, said ADPI-related polypeptide or said ADPI fusion protein* or said miRHA 
encoding said ADPI, said ADPI fragment, said ADPI-related polypeptide or said 
ADPI fusion protein in normal control mammals. 

36. The itiM as claimed in claim 33, 34 or 35, wherein administration of said 
1 5 candidate agent modulates the level of said ADPI, said ADPI fragment, said ADPI- 

related polypeptide or said ADPI fusion protein, or said tsRNA encoding said ADPI, 
said ADPI fragment, said ADPI-related polypeptide or said ADPI fusion protein, or 
said cellular second messenger in the .first group towards the levels of said ADPI, said 
ADPI fragment said ADPI-related polypeptide or said ADPI fusion protein, or said 
20 mRNA or said cellular second messenger in the second group. 

37, The method as claimed in any of one of claims 32 to 36, wherein said 
mammals are hums m jects I tving Alzneh s lisease, 

25 \ method sf scree tg for o ammu get ts 11 ; mu ct with, one or more 

v he <\ heit e s ^ 1 ' * * ] ) i ^ )1 5 i 5 1 ! a 

25, a fragment of the or each ADM (ADM fragment), a polypeptide related to the or 

h ADPI (AD 1 Ipolypep lot > on protein, sai od 
comprising: 
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(a) contacting a candidate agent with the ADPI . x -\ AD PI > Vaemem, die 
ADH-related polypeptide, or The ADPI fusiO» : p0*K% and 

ADPI, the- ADPI fragment, the ADPl-reiated polypeptide, or the ADPI fusion protein. 

5 

39. dntn '..fMuiii >, m u- i w ,i j.< iu.d n d\ ol 
one or more of the y hei k> D as< * iciated Prote sfeofoi s iDPIs) as 
defined in claim 25, & fragment of the or each ADPI (ADPI fragment), a polypeptide 
related to the or each ADPI (ADPI-rekted polypeptide), or a ADPI fusion protein, said 

10 method comprising: 

(a) in a first aliquot, contacting a candidate agent with the ADPI, the ADPI 
fragment, the ADPl-re.latsd polypeptide, or the ADPI fusion protein, add 

(h) comparing the activity of the ADPI, the ADPI fragment, the ADPI- 
reiated polypeptide, or the ADPI fusion protein in the first aliquot after addition of fee 
15 candidate agent with the activity of the ADPI, the ADM fragment, the ADH-related 
polypeptide, or the ADM fusion protein in a control aliquot, or with a previously 
dUeoro.xd reference range. 

40. The method as claimed in claim 38 or claim 39, wherein the ADPI, the ADPI 
20 fragment, the ADPi-reiated polypeptide, or the ADPI fusion protein is a recombinant 

protein. 

41 . The .method as claimed hi claim 38, 39 or 40, wherein fee ADPI, the ADPI 
.fragment, the ADPI -related polypeptide, or the ADPI fission protein is immobilized on 

25 a solid phase. 

42. A method lor screening, diagnosis or prognosis of Alzheimer's disease hi a 
subj< ct ot f » monitoring the eucct ol an ann -\kdievmei s disease drt - t ot herany 
administered to a subject, comprising: 
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(a) , t u v \ i 1 in, ui vt o t *. on ' 
>asecuti ucieoiidssc ) r deotide seqaem t >f3 
chosen from ADPI-1, ADP1-3.X, A»3.2, ADPI-3.3, ADPI-5.3, ADPI-6, ADPI-8, 
ADPI- 9, AKPMO, ADPI-1 1, ADPM2X ADP1-12.2, ADPI-1 3, ADPI-1 S, ADPI- 16, 
5 ADPI-22, ADPI-23, ADPI-24, ADPI-25J, ADPX-23.2, ADPI-26, ADPI-27, ADPI-29, 
ADFI-3I, ADPI-33.1, ADPl-35, ADPI-37, ADPI-39, ADPl-42, ADPI-54, ADPI-56, 
ADPI-6I, ADPI-62, ADPX-66, ADPI-6?, ADFi-68, ADPJ-70, ADPI-72, ADPI-77, 
ADPI-7S.2, ADPI-78.3, ADPI-79, ADPI-81.2, ADFI-82, ADPI-S5, ADPI-8 7.1, ADH- 
88, ADPI-90, ADPI-91.1. ADPI-91 .2, ADPI-92, ADPI-94, ADP1-95, ADPI-97, ADP1- 

10 98, ADPM01, ADPX-mi, ADPI-103, ADFI-105.2, ADPI-1 05.1, ADPPI07, AJDPI- 
108, ADPI409, ABPM11J, ADPi- 1 1 2, ADPI-1 13, ADPM15, ADPM17.1, ADP1- 
119, ADPX-120, ADP1-12L ADP.M24, ADPI- 125, ADPI-126, ADPI-126, ADPI-126, 
ADPI-127, ADPI-128, ADPI- 129, ADPI-130, ADPi- 131, ADPI-1 32, ADPI-133, 
ADPI-1 38, ADPI-139, ADPM40, ADP1-14.1, ADPI-142.2, ADPI- 1.42.1, ADPI-143J, 

15 ADPI-143.2, ADP1-144, ADPI-146.2, ADP.1-146.1, ADPI-14S, ADPX-149.1, ADPI- 
150, ADPM5I.2, ADPM5U, ADF1-152, ADPX-153,1, ADPl-153,2, APPirlSSJ, 
ADPX-I54, ADPI-155, ADPI-1 56.2, ADPI45CI, ADPI- 1 57, ADPI- 1 59, 1 , ADPI- 
159,2, ADPI-1 60, ADPI-162,2, ADPX-162.3, ADPM62J, ADPI-I63, ADFI465, 
ADFI-172, ADFH73.1, ADPI- .173.2, ADPI- 175 .2, ADPI-175.1, ADPI-1 76, ADPI- 

20 182, AIM-183, ADH-18S.1, ADPI-189.2, ADPI-1 91, ADPI-193, ADPI-1 94.2, 

ADPI-196.2, ADPI-196.3, ADPM96J, ADPI-1 96.4, ADPI-2Q2, ADPI-204, ADF.I- 
208, ADPX-209, ADPP216, ADPI-217, ADPI-220, ADFI-223, ADPI-228, ADPi-229, 
ADFI-230.1, ADPI-230.2, ADPI-232,1, ADPI-232,2, ADPI-236.2, ADPX-236.3, 
ADPI-237.2, ADPI-237.1, ADPI-240, ADPI-243, ADPI-24S, ADP1-250, AHPI-251, 

25 ADPI-2S2.1, ADPI- 252.2, ADPI-253, ADPI-254, ADPI-255. ABP.I-256, ADPI-257.1, 
AEPM5Z2, ADPI-258. ADPP259.I, ADPI-259,2, ADFI-260, ADFI-26I, ADPI-262, 
ADPI-263, ADPI-264, ADPI-265, ABFI-266, ADPi-267, ADPI-268. 1 , ADPI-26S.2, 
ADPi-269, ADPI-270, ADPI-27I, ADPI 272. ADPi-273, ADP1-274, ADPI-275, 
ADFI-276, ADPI-277, ADPI-278.1, ADP.l-278.2, ADPX-279.L ADPI-279.2, ADPI- 
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280, ADFl-281, ADPI-2S2, ADPI-2S3, ADPI-284, ABPI-285, ADPI-2S6, ADPI-287, 
ADP1-288, ADPX-2S9, ADPI-29G, ADPX-29L ADPI-292, ADPI-293, ADPI~294 S 
ADPI-29S, ADP.I~2.96,, ADPI-297, ADPI-298, ADPI-299, ADPI-300, AKPI-301, 
ADPI-302, ADPI-303, ADPI-304, ADSPI-3G5, ADPI-306, ADPI-307.1, ADPI-307.2, 

5 ADPI-308, ADP1-309, ABPl-311, ADPI-312, ADPI-313, ADPX-314, ADP1-3IS, 
ADPI-3X6. L ADPI-31.&2, ADPI-317, ADPX-3I S s ADPI-319, ABPI-320J, ADPX- 
320.2 S WmZk ABPX-322, ABPI-323, ADPI-324, A.DPX-325, ADPI-326, ADFX- 
327, ABPX-328, ADPT-329, ADPX-330, ADPI-331, ADPI-332, ADPI-333.1, ADPX- 
333.2, ADPX-334, ADPI-335, ADPI-336, ADPI-337, ADPI-338, ADPM39, ABPI- 

! 0 340, ADPI-34 1, ADPI-342, ABPX-343, ABPI-344, A0H-345, ADPX-346, ABPT-347, 
ADPX-34S, A0PX-349, ADPI-350, ABPI-351, ADPI-352, ADPI-353, ADPI-354, 
ADH-355, ADPI-3S6, ADP1-357, ABPX-35S, ADFX-359, ADPI-360, ADPI-36L 
ADPI-362, ADFX-363, ADPI-364, ADPI-36S.1, ADPI-365,2, ADPI-366, ABPI-367J, 
ABPX-367.2, ABPX-368.1, A0PI-36S.2, A0PX~369.X> ADPX-369.2, A0PX-37O, ADPI- 

15 371, ABPI-372, ADPI-373, ADPI-374, AOT-375, . ADPI-376, ADPX-377, ADFX-378, 
ADPX-379, ADH-380, ABPI-381, ADPX-382, ADPI-383, ADPI-384, ADPI-386, 
ADPI-387, ADPI-388, AJDPI-389, AOPI-390., ADPI-391, ABPI-392, ADPI-393, 
ABPX-394, ADPI-395, ADPK396, ABPI-397, A.DPI-398, A.DP1-399..K ABPX-399.2, 
ABPX-400, ADPX-401, ADH-402, ADPI-403, ADPI-404.1, ADPX-404.2, ADFI-405, 

20 ADPl-406, ADPI-407, ADP1-40S, ADPI-409, ADPI-410, ADFX-41L ADP1~412J S 
A0PX-4X2.2* A0PI-413, ADPX-4 14, ADPX-41 5 5 ADPI-416, ADPM17, ADPX-41 8, 
ADPI-419, ABPX-420, ABPX-421, ADPI-422, ABPI-423, ADPI-424, ADPl-425, 
ABFI-426.L ADPI-426.2, ADPI-427, ADFX-428, ADPI-429, ADPX-430, ADH-431, 
ADPI-432, ADPX-433, ABPX-434, ADP1-435, A0PI-435, ADPI-436, ADPI-437, 

25 ADPI-438, ADPI-439, ADPi-440.1, ADPI-440.2, ADPI-441 , ABPI-442, ADPI-443, 
ADPI-444, ADPI-445, ABPl-**6, ADPI-447.1, ADPX-447.2, ADPI-448, ADPI-449, 
ADPI-4S0.L ADP1-450Z ADPX-451, ADPI-452* ABP1-453, ADP1-454, ADPI-455, 
ABH-45S, ABPI~4S7, ABPM58, ADPi~459 f ADPI-460, ADPi-46L ADPI-462, 
ADPM63, ADPI-464, ADP1-465, ADPI-466,1, ADPI-466.2, ADP1-467, ADPI-468, 
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ABPI-469.1, ADPI-469.2, ABPI-470, ABPI-471, ADPI-472, ADPi-473, ADPI-474, 
ADPI-475, ADPI-476, ADPI-477, ABPI-47S. 1, ABPI-47S.2, ADH-479, ABPI-480, 
ADPl-481, ADPi-482, ADPI-483, ADPI-4S4, ADPI-485, ADPI-486, ADPI-487, 
ADP1-488, ABPi-489, ABPI-490, ADPI-491, ADP1-492, ADPM93.1, ADPM93.2, 

5 ABP1-494, ADPI-495, ABPI-496, ADPI-497, ADPI-49S, ADPM99, ADPI-500, 
ADPX-50I, ADPI-SG2, ADP1-503, ADP1-504, ADPI-505, ABPI-SG6, ADPI-50?, 
ABPI-508, ABPI-509, ADPI-SiO, ADH-5U, ADPI-512, ABPI-513, ABPI-514, 
ADPI-515, ABPI-516, ADPI-517, ADPI-518, ABPI-519, ADPI-520, ADPI-521, 
ABPI-522, ADPI-523, ADPI-524, ADH-525, ADPI-526.1, ADPI-526.2, ADP1-527, 

10 ADPI-528, ADPI-S29, ADPI-530J, ADPI-530.2, ADFt531, ADH-532, ADPI-533, 
ADPX~534, ADP1--535, ADPI-536, ABPI-537, ADPI-538, ADPl-539, ADPI-540, 
ADH-541, ADP1-542, ABPf-543, ADPi-544, ADPI-545, ADPl-546, ADPI-547.1, 
ADPX-547.2, ABPI-547.3, ABPI-S43.L ABPI-548.2, ADP1-549 with an RNA 
obtained Scorn a biological sample from the subject or with eDNA copied .from the 

1 5 RKA wherein said contacting occurs under conditions that permit hybridization of the 
probe to the nucleotide sequence if present; 

(b) detecting hybridization, if my, between the probe and the nucleotide 
sequence; and 

(c) comparing the hybridization, if any, detected in step <b) wife die 

20 hybridization detected in a control sample, or with a previously determined reference 
range. 

43 . The method as claimed in claim 42, wherein step (a) comprises contacting a 
pmraSMy of oligonucleotide probes comprising 1 0 or more consecutive nucleotides 
25 Ci.Tn_.vtu iMf>M. o q <• »«. dtw VD.Ume-* m ^11 
ADPI-3.1, ADPi-3.2, ABP1-3.3, ABPJ-5,3, ADM-6, ADPI-8, ADPi-9, ADMfc 
ABPI-1 i, ADPM2.1, ADPH2.2, ADPI-13, ABPI45, ABPM6, ADPI-22, ADPJ-23, 
ABPI-24, ABPI-25.3, ADPI-25.2, ADP1-26, ABPI-27, ADPI-29, ABH-31 , ADPI- 
33,1, ABPI-3S, ADP1-37, ABP1-39, ADPI-42, ADPi-54, ABPI-56, ADPI-61, ADPI- 



62, ADPI-66, ADPi-67, ADPI-68, ADP1-70, ADP1-72, ADP1.-77, ADPI-78.2, ADPI- 
78.3, ADPi-79, ADPI-8 1 .2, ADPI-82, ADPI-85, ADPI-S7J, ADPI-88, ADPI~90, 
ADP1-91.L ADPI-91,2, ADPi-92, ADPI-94, ABFi-95, ADPI-97, A.DPI-98, ADPI- , 
101, ADFI-102.1, ADPI-103, ADPI-105,2, ADPM05.I, ADPI- 107, ADPM08, 
5 ADP1-109, ADPI-1 11. 1, AD PI- 1,1 2, A.DPT-1 i 3, ADPI-1 1 5, ADPI-1 17.1, ADPI-1 19, 
ADPI-1 20, ADPI-1. 21, ADP1-124, ADPI- 125, ADPM26, ADPI-1 26, ADPI-126, 
ADPI-1 27, ADPI-1 28, ADPI- 129, ADPI-1 30, ADPI- 13 1, ADPM32, ADPI- 133, 
ADPi-138, ADPI-139, ADPM40, ADPI-1 41, AD.PI-142,2, ADPI-1 42.1, ADPI-1 43,1, 
ADPI-1 43 .2, ADPI444, ADPI-1 46.2, ADPI- 1 46, L ADPI- ! 48 , AD.PR49.1, APPi- 

10 150, ADPI-1 51 .2, ADPI- 151.1, ADPI- 152, ADPI- 1 53,1, ADPI-1 53.2, ADPI- 153.3, 
ADFI-154, ADFI-15S, ADPI- 156.2, ADPI- 156.1, ADPI-157, ADPI- 159.1, ADPI- 
159.2, ADPI-1 60, ADP1-162.2, ADPI-162.3, ADPI-162,1, ADPI- 163, ADP1-165, 
ADPI- 172, ADPI-173.1, ADPI-173.2, ADPI-175.2, ADPI-175J, ADPI-176, ADPI- 
182, ADPM83, ADPI- 188.1, ADPI-1 89.2, ADPI491, ADPI- 193, ADPM94.2, 

15 AM496.2, ADPM96.3, ADPI-196J, ADFI49S.4, ADPI-202, ADPI-204, ADPI- 
208, ADPI-209, A.DPI-216, ADPI-217, ADPI-220, ADPI-223, ADPI-228, ADPI-229, 
ADPI-230.1, ADPI-230,2, ADPI-232.1, ADPI-232,2, ADPI-236.2, ADP1-236.3, 
ADPI--237.2, ADPX-237.1, A»240, ADPI-243, ADFl-245, ADPI-250, ADFI-251, 
ADPl-252,1, ADPI-252,2, ADPI-253, ADFI-254, ADM-255, A.DPI-256, ADPI-257.1, 

20 ADPI-257.2, ADPI-258, ADPI-259.1 , ADP1-259.2, ADPI-260, ADPI-26 1 , ADPI-262, 
ADPI-263, ADPI-264, ADPI-265, ADP1-266, ADP1-267, ADPI-268.1, ADPI-26S.2, 
ADP1-269, ADPI-270, ADPI-27.1, ADPI-272, ADPI-273, A.DPI-274, ADPI -275, 
ADP3-276, ADPI-277, ADFI-278.1, ADPi-278.2, ADPI-279.1, ADPI-279.2, ADPI- 
280, ADPMW1. ADPI-282, ADfI-283, ADPI-284, ADPI-28S, ADPI-2S6, ADPI-2S7, 

25 ADPI-288, ADPI-289, ADP1-290, ADPI-291, ADPI-292, ADPI-293, ADPI-294, 
ADPI-295, ADPI-296, ADFI-297, ADPI-298, ADPI-299, ADPI-3Q0, ABFI-301, 
ADPI-302, ADPI-303, ADPI-304, ADPI-3Q5, ADPI-306. ADPI-307.1, ADPI-307,2, 
ADPI-308, ADPI-309, ADPI-311, ADPI-3.12, ADPI-313, ADPI-314, ADPI-315, 
ADPI-316.1, ADPI-316.2, ADPI-31.7, ADPI-31 S, ADPI-3 1 9, ADPI-320.1, ADPI- 



ADPX-321, AD?!-? 22. ADPI-323, ADPI-324, ADPI-325, A'DPI-326, ADPI- 
327, ADPI-328, A.DPX-329, ADPI-330, ADPI-331, ADPI-332, ADP1-333.I, ADPI- 
333,2, ADPI-334, ADPI-335, ADPX-336, ADPI-337, ADPI-338, ADPI-339, ADPX- 
340, ADPI-34L ADP.I-342, ADPI-343, ADFi-344, ADPI-345, ADPI-346, AJDPI-347, 
5 ADPl-348, ADPI-349, ADPi-350, A.DPX-351 , ADPI-352, ADPI-353, ADFI-354, 
ADPI-355, ADPI-356, ADPI-357, ADP1-35S, ADPI-359, ADPX-360, ADPX-361, 
ADFI-362, ADPI-363, ADFI-364, ADPI-365.1, ADPI-365.2, ADPI-366, ADFX-367^ 5 
ADPi-367,2, ADPI-368.L ADPI-368.2, ADPI-369.1, ABPI-369.2, ADPKJ70, ADPI- 
371, ADPI-372, ADP1-373, ADPI-374, ADPX-375, ADPX-376, ADPI-377, ADPI-378, 

1.0 ADF1-379, ADPX-38G, ADPP3SI, ADPX-382, ADPT-383, ADP1-384, ABPI-386, 
ADFI-387, ADPI-388, ADPX-389, ADPI-39Q, ADPI-391, A.DPI-392, ADP1-393, 
ADPl-394, ADPI-39S, ADFI-396, A.DPX-397, ADPI-398, ADPF399 X ADPi~399.2, 
ADFI-400, ADP.!~40L ADPX-402, ADP1-403, ADPI-404,1, ADFX-404.2, ADPX-405, 
ADPI-406, ADPP407, AXM-408, ADPI-409, ADPI-410, ApPHil, ADP1-4.12.1, 

15 ADPI-412,2, ABPI-413, ADPI-414, ADPI-416, APPI-417, AM-418, 

ADPI-419, ABPX-420, ADPT-421, A0PI-422, A.DPi-423, ADFi-424, ADPI-425, 
ADPI-426.1, ADPI-426.2, ADPI-427, ADPT-428, ADH-429> ADPI-430, ADPI~431, 
ADPI-432, ADPI-433, ADPI-434, AlM-43% ADPI-435, ADPI-436, ADPX-437, 
ADFM38, ADPI-439, ADH^MO.l, ADPI-440.2» ADPX-441, ADPI-442, AJDPI-443, 

20 ADH-444, ADPI-445, ADPX-446, ADPX-447.1 , ADPI-447.2, ADPX-44S, ABPX-449, 
ADPI-450..I, APPl-450,2, ADPI-431, ADPL452, ADPI-453, ADPI-454, ADPX-455, 
ADPX-456, ADPI-457, ADH-458, ADP1-459, ADPI-460, ADPX-46!, ADFI-462, 
ADPI-463, ADPX-464, ADPI-465, ABPI-466.I, ADPI>466.2 > ABPI-467, ADPI-468, 
ADPX-469,1, ADPI-469.2, ADPI-470, ADPI-47L ADPX-472, ADPI-473, ADPI-474, 

25 ADPI-475, ADPX-476, ADPW77, ADPI-478A, ADPI-478.2, ADFI-479, ADPI-480, 
AJDPL-481, ADPi-482, ADPI-483, ADPI-484, ADPMS5, ADPI-486, ADPI-487, 
ABFI-48S, ADPI-489, ADPI-490, APPI-491, ABPF-492, ADPI-493.I, ADFI-493.2, 
ADPI-494, ADPI-495, ABPI-496, ADM-497, ADPI-498, ABPI-499, AJDPI-500, 
ADPI-501.ADPJ-502, ABPX-503, ABPI-504, ADPI-50S, ABPX-506, ADPI-507, 



ADPl-508, ADPI-509, A >PI-~ ADPI-51 1, ADPI-51 2, ADFI-513, ADPI-514, 
ADPI-51S, ADFI-516, ADPI-51 7, ADPI-518, ADPI-519, ADPI-520, ADPI-521, 
ADPJ-522, ADPI-523, ADPI-524, ADP1-525, ADPI-526,1, ADPI-526,2, ADPI-527, 
ADPX-528, ADPI-529, ADPI-530.L AOPl-530.2, ADPI-53 1 . \DPX~5?2, \DPl 533, 
5 ADPI-534 ADPI-535, ADP1-536, ADPI-53 7, ADPX-S38, ADPI-53 9, ADPI-S40, 
ADPI-541, ADPI-542, ADFI-543, ADM-544, ADH-545, ADPX-546, ADFX-S47.1, 
ADP1-547.2, ADPI-547,3, ADPI-548.1, ADPX-S48.2, ADPI-549 with m RNA 
• , ! ! , ^ y A v s lvd from the 

RNA wherein said contacting occurs under conditions that perm it hybridization of the 
10 probe to the nucleotide sequence ifptesent 

44, The method as clamed m claim 43, wherein step (a) includes the step of 

» i ifiiTuek t < ON A array, wherein one o ore members oi 

the array are the probes complementary to a plurality of nucleotide sequences 
15 encoding distinct ADPIs. 

45, A method of modulating the activity of one or more of hie following 
Alzheimer's Disease-Associated Protein Isofoims (ADPIs); ADPI-1, ADPI-3.1, ADPI- 
3.2, ADPI-3,3, ADPI-5.3, ADPi-6, ADPI-S, ADPI-9, ADP'RO, ADPI-1 1 s AJ3PI-I2.1 , 

20 ADPI-1 2.2, ADPM3, ADPI-1 5, ADPI-1 6, ADPI-22, ADPI-23, ADPX-24, ADFI-213, 
ADM-25.2, ADPI-26, ADPI-27, ADPI-29, ADPX-31, ADPI-33.1, ADPI-35, ADPX-3?, 
ABPI-39, ADP1-42,: ADPI-54, ADFI-56/ADPI-61, ADPI-62, ADPI-66, ADPI-67, 
ADPM8, ADPI-70, ADPI-72, ADPI.-77, ADPX-78,2, ADPI-78.3, ADH-79, ADPI- 
81,2, ADPI-82, ADPI-85, ADPI-8%1, ADPI-88, ADPI-90, ADPI-9 1.1, ADP1-9I.2, 

25 ADPI-92, ADPI-94, ADPI-95, ADPI-97, ADPI-98, ADPI-101 , ADPM02.1 , ADPX- 
103, ADPI-105,2, ADP1~105.1,ADPM07, ADPM08, ADPI-1 09, ADPI-1 .1 1.1, 
ADPI-1 12, ADPI-i 13, ADPI-1 1 5, ADPI-1 1 7,1, ADPJ419, ADPI-120, ADPI-1 21, 
ADPM24, ADPX-125, ADPX-126, ADPM26, ADPI-1 26, ADPI-127, ADPI-128, 
ADPI-I 29, ADPH3G, ADPI-131, ADP1-I32, ADPI-1 33, ADPI-I 38, ADPX439, 



ADPM40, ADPI441, ADPI442.2, APPX442J, ADP14 43-1 , ADPM 43.2, ADPI- 
144, ADPI446.2, ADPI446.1, ABH448, ADPX449J , ADPI450, ADPI 4 5 1.2, 
ADPM5.U, ADP14S2, ADPI453.1, ADPX453.2, ADPI453.3, ADPM54, ADP1- 
155, ADPI456.2, ADPI456.1, ADPI4S7, ADPI- 159.1. ADPI459.2, ADPI460, 
5 ADP1462.2, ADPI462.3, ADPI- 162.1, ADPS463. ADPI46S, ADPX472, ADPI- 
173. 1 , ADPI-1 73.2, ADPI47S.2, ADPI- J 754, ADPi-176, ADPI482, ADPI483, 
ADPI4SS.1, ADPX489.2, ADPX491, ADPI493, ADPI494.2, ADPI496.2, ADPI- 
196.3, ADPM96.1, ADPI496.4, ADPI-202, ADP1-204, ADPS-208, ADPl-209, 
•ADPI-216, ADPI-217, ADPI-220, ADPI-223, ADPX-228, ADPI-229, ADPI-230J, 

] 0 ADPI-230.2, ADP1-232. 1, ADP1-232.2, ADPf-236,2, ADPI-236.3, ADPI-237,2, 

ADPI-237J, ADP1-240, ADPX-243, ADPI-245, ADPI-250, ADPI-251, ADPI-2S2J , 
ADPI-2S2.2, ADPI-253, ADPX-254, ADP1-255, ADH-256, ADtPI-2574, ADPI-257.2, 
ADPI-2S8, ADPI-259.L ABPX-259.2, ADPI-260, ADP1-26S, ADPI-262, ADPI-263, 
ADPI-264, ADPI-265, ADP1-266, ADPI-267, ADPT-26S.I, ADPI-268,2, ADPI-269, 

15 ADP1-270, ADPX-27!, A0PX-272, ADPI.273, ADP1-274, ADPI-275, ADPI-276, 
ADP1-277, ADPI47S.1, ADW-278.2, AHW-279.1, ADPI-279.2, ABPI-2B0, ADPI- 
281, ADP1-282, APP.X-283, ADP1-284, ABPK2S5, ABPI-286, ADPI-287, AJDPI-28S, 
ADPI-2S9, ADPI-290, ADP1-292 , ADPJ-292, ADPI-293, ADPI-294, ADPX-29S, 
ADPI-296, ADPX-297, ADPI-298, A»PI~299, ADM-300, ADFX-301, ADP.I-302, 

20 ADPI-303, AJDPI-304, ADPI-305, ADPI-306, ADP1-3074, ADPI-307,2, AXM-308, 
ADPi-309, ADPI-31 1, ADPI-31 2, ADP.X-3I3, ADPI-31 4, ADPI-31 5, ADPI-31 64, 
ADPi-316.2, ADPI-317, ADPI-31 8, ADP1-319, ADPI420.L ADPX-320.2, ADPI-321, 
ADP1-322, ADFI-323, ADPX-324, ADPI-325, ADPK326, ADPI-327, ADPI-328, 
ADP1-329, ADP1-330, ADPI- 331, ADPI-332, ADPX-333.1, ADPI-333.2, ADFI-334, 

25 ADP1-335, ADPI-336, ABPX~337 S ADP1-33S, ADPI-339, ADPi-340, ADP1-34.1 , 
ADPI-342, ADPX-343, ADPX-344, ADPI-345, ADPI-346, ADPI-347, ADPI-34S, 
ADPI-349, ADP1-350, ABPI-351 , ADP1-3S2, ABPI-353, ADPI-354, ADPI-355, 
ADPI-356, ADPI-357, ADPI-358, ADH-359, ADPI-360, ADPX-361, ADPI-362, 
ADPI-363, ADPX-364, ADP1-365.1, ADPI-365.2, ADH-366, ADPI-367.1, ADPI- 



367.2, ADP'i-368.1, ADPI-368.2, ADPI-369.X, ADEI-369.2, ADPI-370, ADPI-371, 
ADPl-372, ADP1-373, ADPI-374, ADPX-375, ADPI-376, ADPI-377, ADPI-378, 
ADPI-379, ADPI-380, ADPI-381, ADPI-382, ADPI-3S3, ABPI-384, ADPI-386, 
ADPI-387, ADPI-388, ADPI-389, ABPI-390, ADPi-391 , ADPI-392, ADPI-393, 
5 ADPT--394, ADP1-395, ADPI-396, ADPI-397, ADPI-398, ADPI-399.I> ADPI-399,2, 
ADP1-400, ADPI-401, ADPI-402, ADPJ-403, ADPI-404. 1, ADPI-404.2, ADPI-405, 
ADPI-406, ADPM07, ABFI-408, ADPI-409, ADPI-410, ADPI-41 1 , ADPX-412.1 , 
ADPI-41 2.2> ABPI-413, ADPI-41 4, ADPI-415, ADPI-41 6, ADPi-417, ADPI-41 8, 
ADPI-41 9, ADPI-420, ADPI-42L ADPI-422, ADPI-423, ABPI-424, ADPX-425, 

10 ADPI-426. 1, ADPI-426.2, ADPX-427, ADP142S, ADPI-429, ADPI-430, ADPI-431 , 
ADPM32 ; ADP1-433, ADPJ-434, ADP1-435, ADPI-435, ADPT-436, ADPT-437, 
ADP1-438, ADPI-439, ADPI-440.1, ADFI-440.2, ADPI-441, ADPI-442, ADPI-443, 
ADPI-444, ADPI-445, ADPI-446, ADP1-447.1, ADPI-447,2, ADF1-443, ADPI-449, 
ADPI-450,1, ADPMS0.2, ADPI-451, ADPI-452, ADPI-4S3, ADPI-454, ADPI-455, 

.1 5 ABPI-456, ADFI-457, ADPI-458, ADPI-459, ADPI-4G0, ADPi-461 , ADPX-462, 
ADPI-463, ADPI-464, ADPM6S, ADFi-466.1, ADP1-466.2,, ADPI-467, ADP1-468, 
ADPI469.1, ADPI-469.2, ADPI-470, ADPI-471, ADPI-472, ADPX-473, ABPI-474, 
ADPI-475, ABPI-476, ADPI-477, ADP.1-478X ADPI-478.2, ADPI-479, ADPI-4S0, 
ADPW81, ADPI482, ADPI-4S3, ADPI-484, ADP1-4S5, ADPX~4S<S S ADPI-487, 

20 ADPX-4SS, ADPI-489, ADPI-490, ADPI-49.1 , ADPI-492, ADPX-493.I , ADFX-493L2, 
ADPI-494, ADPI-495, ADP1-49& ADPI-497, ADPI-498, ADPI-499, ADPX-500, 
ADPI-501, ADPI-502, A0PI-503, ADPI-504, ADPI-505, ADPI-506, ADPI-507, 
ADPI-508, ADPI-5G9, ABH-510, ADPI-5I1, ADPI-512, ADFI-513, ADPX-SK 
ABPI-515, ADPI-516, ADPI-517, ADH-518, ADPI-519, ADPI-520, ADPI-521> 

25 ADPI-522, ADH-523, ADPI-524, ADP1-525, ADPP526.1, ADPX-526,2, ABPI-527, 
ADPT-528, AJ HI 521% ADPX-530.1, ADPi 530 2, ADPJ-531, APPX--532, ADPI-533, 
ADPK134, ADPI-53S, ADPI-536, ADPI-537, ADPI- 5 38, ADPI-539, ADPX-S40, 
ADPI-541, ADPJ~342 5 ADPI-543, ADPI-544, ADPI-545, ADPI-546, ADPI-S47.1, 
ADR-547/2, AD.Pi-547.3, ADPI-548.1, ADPI-548.2, ADPI-S49, comprising -the step 
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of contacting a ceil with axi agent which specifically binds to one or more of the 
following Alzheimer's Disease-Associated Protein Isofonns (ADPIs): ADPM, ADPl- 
3 J, ADP1-3.2, ADPM.3, ADPI-5.3, ABPI-6, ADPI-S, ADPX-9, ADPI40, Affi-U, 
ADPH2.1, ADPM 2.2, ADPM 3, ADPM5, ADPM 6, ABH-22, ADP1-23, ADPI-24, 

5 ADPI-25.3, ADP1-25.2, ADP1-26, ADP£-27, ADPM9, ADPM4, ADP1-33J, ADPI- 
35, ADPI-37, ADPi-39, ADPI-42, ADPI-54, ADP1-56, ADPI-61, ADPI-62. ADPI-66, 
ADPM7, ADPI-68, ADPI-70, ABPM2, ADPM?, ADPI-7S.2, ADPM8.3, ADPI-79, 
ADPI-SL2, ADPI-82, ADPI-85, ADPP87.L ADPI-88, ABPI-90, ADPP9LL ABPP 
91-2, ADPI-92, ADPI-94, ADPI-95, ADP1-97, ADPI-98, ADPM 01, ADPM02.1, 

10 ADPM03, ADP1405.2, ADPM 05.1, ADPM 07, ADPM 08, ADPMQ9, ADPM I U, 
ADPM 12, ADPM 13, ADPM 15, ADPM 17.1, ADPM 19, ADFM20, ADPM21, 
ADPM24, ADPM 25, ADPM26, ADPM 26, ADPI426, ADPM 27, ADPI428, 
ADPI429, ADPM 30, ADPM? I, ADPM 32, ADPM33, ADPM38, ADPM39, 
ADP1440, ADPM 41, ADPM 42,2, ABPI4 42,1 , ADPM 43 4, ADPM 43.2, ADPI- 

15 144, ADPM 46.2, A.DPM46. t, ADPT448, ADPM.49J , ADPM 50, ADPM5L2, 
ADPMSU, ADPM52, ADPM534, A»153,2, ADPM53.3, ADPM54, ADPI- 
155, ADPH56.2, ADPM 56. 1, ADPM57, ABPM594, ADPM59.2, ADPM60, 
ADPM 62.2, ADPM 62.3, ADP.M624, ADPM 63, A.DPM.65, ADPM 72, ADPi- 
173.1, ADPM73.2, ADPM75.2, ADPM75J, ADPM 76, ADPM 82, ADPM83, 

20 ADPM 88.1, ADPM 8.9.2, AD PI- 191, ADPM 93, ADPM 94.2, ADPM 96,2, ABPI- 
196.3, ADPM 96.1, ADPM96.4, ADPI-202, ADPI-204, ADPI-208. ADPI-209, 
ADPM16, ADPM 17, ADPI-220, ADP1-223, ADPM28, ADPI-229, ADPM304, 
ADP1-230.2, ADPI-2324, ABPM32.2, ABPM36.2, ABPM36.3, ADPM37.2, 
ADPM37..1, ADP1-240, ADPM43, ADPi-245, ADP1-250, ADPI-25I, ADPX-2524, 

25 ADPI-252.2, ADPM53, ADPI4>54, ADPI-255, ADPI-256, ABPM57.1 , ADP1-257.2, 
ADP1-25S, ADPT-2594, ADPX-259,2. ADP1-260, ADPI-261, ADPI-262, ADPX-263, 
ABPM64, ADPI-265, ADP1-266, ADPi-267, ADPI-268.1, ADPI-268.2, ADPI-269, 
ADX*M?0, ABPX~27i 5 ADPM72* ADPI-273, ADPI-274, ADPI-275, ADPI-276, 
ADPI-277, ADPX-2784, ADPI-27S.2, ADPX-279. I , ADPi-279.2, ADPM80, ADPI- 
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ADPI-296, ADPI-297, ADPi-298, ADPI-299, ADPI-3 00, ADPI-301, ABPI-3G2, 
ADPI-303, ADPI-304, ADPI-305, ADPX-306, ADPI-307X ADPT-307.2. ADPX-308, 
5 ADPI-309, ADPI-3 1 1 , ADPI-312 : ADFI-31 3, ADPI-3 1 4, ADPI-3 1 5, ADPI-3 16. 1, 
ADPI-3 16.2, ADPI-3I7, ADPI-3 IS, ADPI-3 19, ADPI-320.1, ADPI-320,2, ADPI-321, 
ADPi-322, ADP1-323, ADPI-324, ADPX-32S, ADPI-326, ADPI-327, ADP1-32S, 
ADFI-329, ADPT-330, ADPI-331, ADPI-332, ADPI-333. L ADP1-333.2, ADPX-334, 
ADPl-335, ADPI-336, ADPI-3 3 7 , ADPI-3 3 8, ADPI-339, ADPI-340, AOHUMl, 

10 ASM-342, ADPI-343, ADPI-344, ADPI-345, .ADPI-346, ADPI-347, ADPI-348, 
ADPI-349, ADPI-350, ADPI-351, ADPI-352, ADP1-353, ADPI-354, ADPI-355, 
ADPI-356, ADPI-357, ADPI-358, ADPX-359, ADPI-360, ADPX-361, ADPI-362, 
AJDPI-363, ADPT-364, ADPI-365.1, A.DPI-365.2, ADPX-366, ADPI-367.I, ADPI- 
367,2, ADPI-36S/1, ADPI-368.2, ADPI-369.1, ADPI-369.2, ADPI-37G, ADPI-371, 

15 ADP1-372, ADPI-373, ADPi-374, AW-375, ADFI-376, ADPI-377, ADPI-378, 
ADPI-379, ADPI-3 80, ADFI-3S1, ADPI-382, ADPI-383, ADPI-384, ADPI-384 
ADFI-387, ADPI-38S, ADPI-389, AX>PX-390 5 ADPI-3.91, ADPJ-392, ADPX-393, 
ADPI-394, ADPI-395, ADPI-396, ADPi-397, ADPI-3 98, ADPX-399.1, ADPI-399.2, 
ADPI-400, ADPI-401, ADPI-402, ADPI-403, ADPI-404J, ADPX-404.2, ADPI-405, 

20 ADPI-406, ADPI-407, ADPI-408, ADPI-409, ADPI-4 1 0, ADPI-41 ! , ADPI-412. 1 ; 
ADP1-412.2, ADPI-41 3, ADPX-414, ADPI-41 5, ADPI-41 6, ADPI-41 7, ADPi.AU, 
ADK-419, ADFI-420, ADH-421> ADPI-422, ADPI-423, ADPI-424, ADPI-425, 
ADPI-426J, ADPX-426.2, ADP1-427, ADPX-428, ADPI-429, ADPI-430, ADP1-431, 
ADPI-432, ADPI~433 5 ADH-434, ADP1-435, ADPI-435, ADPI-4 36, ADH-437, 

25 ADPI-438, ADPI-439, APPI-440.1, ADPI-440.2, ADPI-44 1, ADPI-442, ADPI-443, 
ADPT-444, ADP1-445, ADPX-446, ADPI-447.L ADPI-447.2, ADPI-448, ADPI-449, 
ADFI-450.L ADPI-450.2, AOT-451, ADPI-4S2, ADPI-4S3, ADPl-454, ADPX--455, 
ADPI-456, ADP1-457, ADPI-458, ADPI-459, ADPI-460, ADPI-46L ADPI-462, 
ADPI-463, ADPI-464, ADPX-465, ADPI-466.I, ADPX-46C2, ABPX-467, ADPI-46S, 
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A.DPL469.1, ADPI-469.2, ADFP470, ADPL471 , ADPI-472, ADH-473, ADPL474, 
ADPI- 475, ADPI-476, ADPI-477, ADP1-478.1, ADPi-478.2, ADPI-479, ADP1-480, 
ADPI-481, ADPI-482, ADPI-4S3, ADPI-4S4, ADPP485, ADPL486, ADPI-487, 
ADPI-488, ADP1-4S9, ADPI-490, ADP.I-49L ADPL492, ADPL493.1, ADPP493.2, 
5 ADPL494, ADPI -495, ADPI -496, ADPI-497, ADPI-498, ADPP499, A.DPI-500, 
ADH-501 , ADPI-502, ADPI-503, ADPL504, ADPI-505, ADPI-506, ADPI-507, 
ADPL508, ADPM09, ADPI-510, ADPL5U, ADPI- 5 12, ADPI-513, ADPI-5I4, 
ADPI-51 .5, ADPX--5I6, ADPS-517, ADPI-51S, ADPI-S19, ADP1-520, ADPI~52I S 
ADPI-S22, AD.PI-523, ADPI-524, ADK-525, ADPI-526.1, ADPi-526.2, ADPI-S27, 
10 ADPL528, ADPP529, ADPJ-530.1, ADPI-530.2, ADP1-531, ADPI-532, ADPI-SSS* 
ADPI-534, ADPI-335, ADPI-536, ADPI-537, ADPI-53S, ADPI-539, ADPI-540, 
ADPI-541, ADPLS42, ADPI-543, ADPI-S44, ADPI-S45, ADPI-546, ADFI-547.1, 
ADPI-547.2, ADPI-547.3, ADPI-548.1, ADPI-S4S.2, ADPI-S49, whereby the activity 
of the respective ADPI is modulated . 

13 

46. As agent that modulates the activity of arte or more of she following 
Alzheimer's Disease-Associated Prqtsia Isofomis (ADPIs): ADPM, ADPL3.I, ADPI- 
3.2, ADR-3.3, AD.PI-5.3, ABP.t~4 ADPI-8, ADPI-9, ADPI -10, ADPI- 1 1, ADPM 2.1 , 
ADPM2.2, ADPI- 13, ADPI-15, ADPI- 1 6, ADPT-22, ADPI-23, ADPI-24, ADPI-25,3 f 

20 ADFI-25.2, ADFI-26, ADPI-27, ADPI-29, ADPI- 31, ADPL33.L ADPI-35, A.DPI-37, 
ADFI-39, ADPI-42C ADPKH ADPI-56, ADPI-6I, ADPI-62, ADPL66, ADPi-67, 
ADPI-68, ADPI-70, ADPI-72, ADPI-77, ADPI-78.2, ADH-78.3, ADPI-79, ADPI- 
81.2, ADPI-S2, ADPI-85, ADF1-S7J, ADPI-8S, ADPW, ADPI-9 LI, ADPL9L2, 
ADPi-92, ADP1-94, ADPI-95, ADFI-97, ADPI-9S, ADPM 01, ADPX-102.L ADPI- 

25 1 03, ADPI- 1 05.2, ADPI-105. L ADPM 07, ADPM OS, ADPI -.109. ADPM ILL 
ADP1-1 1 2, ADPM 13, ADPM 15, ADPM 17.1 , ADPM 19, ADPI- 1 20, ADPI42L 
ADPM 24, ADPM2S, ADPI-124 ADPM26, ADPM 26, ADPM27, ADPM28, 
ADPM 29, ADPM 30, ADPM.31, ADPI- 132, ADPM33, ADPM 3 8, ADPM 39, 
ADPM 40, ADPI-.1 41, ADPI- .142,2, ADPI- 142,1 , ADPI- 143.1, ADFM43.2, ADPI- 



144, ABPI-146X ADPI446.L ADPI-148, ADPI-149.i> ADH-150, ADPX-151.2, 
ADP1-I51J, ADPMS2, ADH-153.1, ADFI-153.2, ADPM53.3, ABPM54, ADP1- 
155, ADPI-156',2, ADPH56.1, ABFI457, ADH- 1 39. L ADPI- 1 59,2, ADPI-I60, 
ABPI4 62.2, ADPI-162.3, ADH-162.K ADPM63, ADH-165, ABPI472, ADPI- 
5 173 .L ADPI- 173.2, ADPI- 175.2, ABPI475/L ADP1476, ADPE-1 82, ADPM83, 
ADPf-j 88.1, ADP14S9.2, ADPM91, ADPl-193, ABH494.2, ADPI496.2, ADP1- 
196,3, ADFI496.1, ADPI496.4, ADPI-202, ADPI-204, ADPI-208, ADP.1-209, 
ADPI-216, ADPI-217, ABPI-220, ADPI-223, ABPI-22S, ADPI-229, ADFI-230,1, 
ADP1-230.2, ADPI-232.1, ADPI-232.2, ADPI-236.2, ADPi-236.3, ADPI-237.2, 

10 ADP1-237. 1 , ADPI-240, ADH-243, ADPI-245, ABPI-250, ADPI-25 1 , ADPI-252J , 
ADPI-252.2, ADPX-253, ADPI-254, ABPI-255, ADPI-2S6, ABP1-257.I, ABPI-257.2, 
ADPI-25S, ADPI-259. ! , ADPI-259,2, ADPI-260, ADFI-261, A.DPI-262, ABPI-263, 
ADPl-264, ADPI-265, ABFI-266, ADH-267, ADPI-26S.2, A0PX-269, 

ABPI-270, ABPI-27I, ADPI-272, ABPP-273, ADM-274, ADPI-275, ACPI-276, 

15 ADM-277, ADPI-278. J , ADP.T.-278.2, ADPI-279. 1 , ADPI-279.2, ADPI-28Q, ABPI- 
281, ADFI-2S2, ADPI-283, ADP1-284, ADPI-285, ADP1-286, ADPI-287, ADFi-288, 
ABPI-289, ADH-290, ADPJ-291, ADW-292, ADH-293, ADPI-294, ADPI-295. 
ADPI-296, ADH-297, ADPI-298, ABFX-299, .ABPI-300, ABH-3Q] , ADPI-302, 
ADPI-303, ADPJ-3Q4, ADH-305, ADPI-306, ADPI-307.1, ABPI-3Q7.2, ABPI-3GS, 

20 ADPI-309, ADPI-311, ABPI-312, ABPI-313, ABPI-314, ADPI-315, ADH-316.1, 

ABPI-316,2, ADPI-317, ADPJ-318, ADFI-319, ADPI-320.!, A0PI-32O.2, ADPI-321, 
ADFI-322, ADPI-323, ADPX-324, ADFI-325, ADPX-326, ABPi-327, ABPI-328, 
ABPX-329, ABPI-330, ADH-33I, ABPI-332, ADPI-333.1, ADPI-333,2, ADPI-334, 
ADPl-335, ADPI-336, ABPI-337, ABPI-338, ABPi-339, ADP1-340, ADPI-34I, 

25 ABP1-342, ADPI-343, ABPI-344, ABPI-345, ABPI-346, ApPI-347, ADPI-348, 
ABPX-349, ADPX-350, . A0P*-35i, ADPI-352, ADPI-353, ABFI-354, ADPI-355, 
ADPI-356, ABH-357, ADPI-3S8, ADH-359, ADPX-360, ADFI-363, ADPI-362, 
ABPI-363, ABF1--364, ABPI-365.L ABPI-365.2, A0P1-366, ADPI-367.iL ABP3- 
367.2, ADPI-368.1, ABPI-368.2, ABPI-369.1, ABPI-369.2, ABPI-370, ADPI-371, 
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ADPI-3 72, ADPF373, ADFI-374, ADP1 375, ADPi-376, ADFI-377, ADPF378, 
ABPI-379, ADPI-38Q, ADPI-381, ADPI-382, ADPT-383, ADPI-384, ADPI-386, 
ADPI-3S7, ADM-388, ADPI-389, ADP1-390, ADF1-391, y>H-3«2, & >H-39f3, 
ADPI-394, ADFi-395, ADPI-396, ADPI-397, ADPI-39S, ADPI-399.1, ADPX-399.2, 
S ADPX-400, ADPM01, ADPI-402, ADPI-403, ADPI-404,1, ADPX-404.2, ADPI-4G5, 
ADPl-406, ADPI-407, ADPX-408, ADPI-409, ADPI-4X0, ADPI-4 1 1 , ADFX-41 2.1, 
ADPI-4X2.2, ADPM13, ADPI-414, ADP1-415, ADFX-416, ADPI-417, ADM-418, 
ADPI-419, ADPI-42G, ADPF421 , ADPI-422, ADPI-423, ADPI-424, A0PI-425, 
ADPI-426.1, ADPI-426.2, ADPI-427, ADP1-428, ADFX-429, ADPI-430, ADPI-431, 

10 ADPI-432, ADPX-433, AOPI-434, ADPI-435, ADPF435, ADPI-436, ADPI-437, 

ADPI-438, ADPl-439, ADPP440A, ADPI-440.2, ADPJ-441, ADPX-442, ADF1-443, 
ADPI-444, ADPI-445, ADPH-446, ADPI-447J, ADP1-447.2, AJDPI-448, ADM-449, 
ADPI-4S0.1, ADPX-450.2, ADPJ-451, ADPI-452, ADPI-453, ADH-454, ADPI-455, 
ADPI-456, ADPP457, ADPM58, ADPi-459, ABPi-460 } ADPI-462, 

1.5 ADPI-463, ADPI-464, ADPI-46S, ADPI-466, 1 , ADPI-466,2, ADPI-467, ADPI-468, 
ADP1-469.1, ADPI-469,2. AJDPI-470, ADH-471, ADP1-472, ADPI-473, ADPX-474, 
ADPM75, AJDP1-476, ABPI-477, ADPI-478.1, ADH-478.2, ADP1«479» ADPT-480, 
ADPM81, ADPI-482, ADPt-483, ADP1«484> ADPI-485, A.DPI-486, ADPI-487, 
ADPX-488, ADPI-489, ADPI-490, ADPI-491, ADPI-492, ADPI-493.L ADPI-493.2, 

20 -ADPI-494, ADPI-495, ADPI-4.96, ADPX-497, ADPI-498, ADPI-499, ADP1-500, 
A.DPI-50.I, ADPI-502>ADPI~5(8, ADPX-504, ABPI-305, 'ADPI-506, ADPI-507, 
ADPI-50S, ABPI-509, ADPI-510, ADPI~5.ll, ADPI-512, ADFI-513, ADPI-514, 
ADPI-515, ADPX-516, ADPJ-517, ADPI-518, ADPI-5.19, ADPI-520, ADFX-S2L 
ADP.f~S22, ADPI-523, ADPI-524, ADPI-525, ADP1-526.1 , ADPF526.2, ADPI-527,. 

25 ADPI-52S, ADPI-529, ADPi-530. 1. ADP.T~530.2 ; ADPJ-53 1, ADP1-532, ADPI-533, 
ADPi-534, ADPX-535, ADPI-536; ABFi-537, ADPM3S, ADPI-539, ABPI-540, ■ 
ADPI-541, ADPX-542, ADPI-543>- ADPI-544, ADPI-545, A0PI-546, ADPI-547.1, 
ADH-547.2, ADPPS47«3 S ABPI~S48.I, A.DFI-548.2, ABFl-549, wherein said agent is 
identified by tlie niethod of any of claims 27-41. 
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\ \ mn ce i 1 < ! m o < s tin it of claim 46 and 
pharmaceutical^- acceptable carrier. 

5 48. The use of an agent of claim 46 m the manufacture of a medicament for the 
treatment of Alzheimer's disease, 

49. A method of treating or preventing Alzheimer's disease comprising 

st $ eventiotiatherapeutk h 

10 effective fiose of an agent that modulates the activity of one or more of the following 
Alzheimer's Disease-Associated Protein Iso&rms (ADPIs}; ADPM, ADPi-3.1, ADPI- 
3.2, ADPI-3.3, ADPI-5.3, ADPf-6, ADPI-8, ADP1-9, ADPMO, ADPM J, ADPM2.1, 
ADPM2.2, ADPM 3, ADPM5, ADPM6, ADPi-22, ADPI-23, ADPI-24, ADPS-253, 
ADPI-25.2, ADPl-26, ADPX-27, ADPi-29, ADPI-31, ADP1-33.1, ADPI-35, ADPI-37, 

1 5 ADPI-39, ADPI-42, AD.PI-54, ADPI-56, ADP1-61 , ADPI-62, A.DPX-66, ADPI-6'7, 
ADH-68, ADPI-70, ADPI-72, ADPI-77, ADPI-7S.2, ADP1-78.3, AOPI-79, ADPI- 
SU, ADPI-82, ADPI-SS, ADPI-87J, ADPpS, ADPI-90, ADPI-9L1, ADPi-91,2, 
ADPX-92, ADPI-94, ADPI-95, ADPI-97, ADPI-98, ADPM 01, ADPI-102,1, ADPI- 
103, ADPM05.2, ADPM05J, ADPM 07, ADPM OS, ADFM09, ADPM. I LI, 

20 ADPM 12, ADPI- 1 13, ADPM 1 5, ADPM 1 7.1, ADPMJ 9, ADPM 20, ADPM21, 
ADPM24, ADPi- 125, ADPM26, ADPM 26, ADPM 26, ADPM27, ADPM 28, 
ADPM29, ADPM 30, ADPM 31, ADPM 32, ADPM33, ADPM 3 8, ADPM 39, 
ADPM 40, ADPM 41, ADPM 42.2, ADPM 4 2.1, ADPM 43,1, ADPI-143,2, ADPI- 
144, ADPM 46.2, ADPM 46 J , ADPM 48, ADPM 49,1, ADPI- 1 50, ADPI- 1 5 i X 

25 ADPM5M, ADPM 52, ADPM 53. 1 > ADPI- 153.2, ADPM 53.3, ADPM 54, ADPI- 
.155, ADPM 56.2, ADPM 56. L ADPI-157, ADPM59.I, ADPM 59.2, ADPM 60, 
ADPM62.2, ADPM 62,3, ADPM 62.1, ADPMS3, ADPM 65, ADPM 72, ADPI- 
173.1, ADPM * 2 ADPM75.2, ADPM754> ADPM 76, ADPM 82. ADPM 83, 
ADPM88.1, ADPI-189,2, ADPM91, ADPI-193, ADPM 94.2, AJJPM96.2, ADPI- 
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196.3, ADPM96/L ADPP 196,4, ADFI-202, ADPI-204. ADPT-20S, ADPI-209 ) 
ADPI-216, ADPI-2I7, ADPI-220, ADPI-223, ADPI-228, ADPI-229, ADPI-230.1, 
ADPI-230.2, ADPP232/L ADPI-232.2, ADPi-236.2, ADPI-236.3, ADPI-237.2, 
ADPi-237.1, ADPI-240, ADPl-243, ADPI-24S, ADPI-250, ADPI-251, ADP1--252.I, 
5 ADP1-252.2, ADPI-253, ADPF254, ADPI-255, ADPI-256, ADPI-257.1, ABPI-257,2, 
ADPI-25S, ADP3-259.il, ADPT-259,2, ADPI-260, ADPI-26L ADP1-262, ADPX-263, 
ADPI-264, ADP3-265, ADP1-266, ADPI-267, ADPI-26SJ, ADPI-268.2, ADPI-269 ? 
ADPX-270, ADPI-271, ADPI-272, ADH-273, ADPI-274, ADPI-275, ADPl-276, 
ADPP277, ADFX-278.1 , ADPI-27S 2, ADPI-279.1 » ADPP279 2, AjDPI-280, ADPI- 

10 28 U ADPI-282, ADPI-283, ADPI-284 ADPI-285, ADPK2S6, ADPP287, ADPI-288, 
ADPI-289, ADPX-290, ADPX-291, ADPX-292, ADPI-293, ADH-294, ADPI-295, 
ADPX-296, ADPI-297, ADPT-298, ADPX-299, ADPi-300, ADPI-30L ADPI-302, 
ADPI-303, ADPI-304, ADPI-305, ADPI-306, ADPI-307.1, ADPX-307.2, ADH-308, 
ADPX-309, ADPi-311, ADPI-312, ADFF313, ADPI-314, ADPI-31S, ADPI-316.!, 

15 ADPI-316,2, ADPI-317, ADPI-318, ABPX-319, ADPX-320.1, ADPT-320.2, ADF1-32P 
ADPl-322, AOPI~323 ? ADPI-324, ADPX-325, ADPI-326, ADPI-327, ABPI-328, 
ADP.T-329, ADPI-330, ADPI-331, ADPi-332, ADPI-333.1, ADP1-333.2, ADH-334, 
ADPX-335, ADPI-336, ADPI-337, ADH-338, ADPI-339, ADPi-340, ADPP34L 
ADPI-342, ADPX-343, ADPP344, ADPI-345, ADPI-346, ADPI-347, ADP1-34S, 

20 ADH-349, ADPI-350, ADPI-35 1 , ADPI-352, ADPI-353 ; ADPI-354, ADPI-355, 
ADPI-356, AD.PI-357, ADPX-358, ADPX-359, ADH-360, ADH-361, ADPX-362, 
ADPI-363, ADPI-364, ADPT-365J, A0PI-365.2, ADPl-366, ADPI-367.1, ADPI- 
367.2, ADPX-368.1, ADPI-368.2, ADPI-369J, ADPI-369.2, ADPI-370, ADPI-371, 
ADPI-372, ADPI-373, ABPI-374, ADM-37S, A0PX-376, ADH-377, ADFI-378, 

25 ABPI-379, ADPI-380, ADFI-381, ADFI-382, ADPI-383, ADPP384, ADPX-3S6, 
ADPI-387, ADPX-388, ADPI-389, ADPI~390 5 ADPI-391, ADP1-392, ADP3-393, 
ADPI-394, ADP1-395, ADPI-396, ADPI-397, ADP1-398, ADH-399.1, ADP1-399.2, 
ADPJ-400, ADP1-401, ADFI-402, ADP1-403, ADP.M04J , AD.P1-404.2. ADPI-405, 
ADPI-406, ADPJ-407, ADPM08, ADPI-409, ADPX-410, APPX-4I h ADPI-4J2.I, 



ADPt-412.2, ADPI-413, ADPM 14, ABPI-41S, ADP1-416, ADPh4I7, APPI-418, 
ADPI-419> ADPI-42G, ADPI-421, ADPI-422, ADM -423.. ADPI-424, ADPI-425, 
ADPI-426.L ADPi-426.2, ADP1-427, ADPI-428, ADPX-429, ADPI-430, ADPI-431, 
ADPI-432, ADPf~433, ADP1-434, ADPI-435, ADPI-435, ADPI-436, ADPI-437, 
5 ADPi-438, ADPI-439, ADPP440.L ADPI-440.2, ADPl-441, ADP1-442, ADPI-443, 
ADPi-444, ADP1-445, ADPJ446, ADH-447.1, ADPMJ47.2, ADP1-44S, ADPI-449, 
ADP1-450. 1 , ADPI-450,2, ADPI-45 1 > ADPI-452, ADPI-453, ADPI-454, ADPI-455, 
ADFMS6, ADPI-457, ADPI-4S8 1 ADPI-459, ADPM60, ADPI-461, ADPI-462, 
ADH-463, ADPI-464, ADPI-465, ADPI-466.1, ADPX-466.2, ADPI-467, ADPI>468 S 

10 A.DPX-469.1 , ADPI-469.2, ADPI-470, ABPI-471, ADP1-472, ADPI-473, ADPI-474, 
ADPI-475, ADPX-476, ADPM 77, ADP1-47S.1, ADPI-478.2, ADPW79, ADP.I-4S0, 
ADPM8I, ADPI-482, ADPM83, ADPM84, ADP1-485, ADFM86, ADPI-487, 
ADFM88, AOPI-489, ABPI-490, ADH-49U ADPI-492, ADPI-493J, ADPI-493.2, 
ADP1-494, ADP1-49S, ADPI-496, ADPI-497, ADPI-498, ADPI-499, ADPI-5Q0, 

! 5 ADPJ-50L ADPI-502, ADPI-503, ADPI-5G4, ADPi-505, ADPI-506, ADPI-S07, 
ADPI-308, ADPI-509, ADPI-510, ADPI-511, ABPI-512, ADPI-513, ADH-514, 
AJDPr-515, ADPM16, ADPI-517, ADPM IS, A0P1-519, ADPJ-520, ABP3-52L 
ADPI-522, ADP1-S23, ADPI-524, ADF1-525, ADPX-526.1 , ADPi-526.2, ADPI-527, 
ADP1-528, ADH-529, ADPI-530,1, ADPI-S30.2, ADPX-53L ADP1-532, ABPM33* 

20 ADPI-534, ADP1-535, ADPI-536, ADPI-537, ABPI-538, ADPI-539, ADPI-S40, 
ADPI-541, ADPI-542, ADPI-543, ADPI-544, ADPI-545, ADPX-S46, ADPi~547A, 
ADH-547,2, ADPI-547.3, ADPI-54SJ , ADPf-548.2, ABPI-549, whereby the 
ynr , < u < 'K ein s il u 

25 50. As I < h it r,;e>H un therape tic nedul lion > x * eimc s 

disease wherein tbe activity of one or more of the following Alzheimer's 
Disease-Associated Protein Tsofosms (ADPis): ADPM, ADPM.L ADPI-3.2, ADPI- 
3.3, ADPI-S.3, ADPI-6, ADPI-S, ADPI-9, ADPI-IO, ADPM 1 , A.DPM2. 1 , ADPI- 
12.2, ADPM 3, ADPM 5, ADPM6, ADPI-22, ADPI-23, ADPX-24, ADP1-25.3, ADPI- 
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25.2, ADPI-26, ADPI-27, ADFI-29, ADK-31, ADPI-33J, ADPI -3 5, ADP1-37, ADPi- 
39, ADP1-42, ADPI--54, ADPI-56, A DP I -61, ADPI-62, ADPf ••>;>. ADPI-67, ADPI-68, 
ADPI-70, ADPI-72, ADPI-77, ADP1-/8.2, ADPi-78,3, ADPI -7.9, ADPI-BL2, ADPI- 
82, ADPi-85, ADPI -87,1 : ADPI-88, AKPI-90, ADPP9KP ADPI-9L2, ADPI- 92, 
5 ADPl-94, ADPS-95, ADPI-97, ADPI -98, ADPP10I , ADPI- 102 A, ADPI- 1.03, ADPI- 
105.2, ADPi-105.1, ADP1-107, ADPI-tGS, ADPI-1 09, ADPi-lH.L ADP1AU2, 
ADPI-U3, ADPI-1 15, ADPI-1 17.1, ADPI- 119, ADPI- 120, ADPI421, ADH-124 S 
ADPI-125, ADPI- 126. ADPI- 126, ADPI-126, ADPM27, ADPI428, ADPI- 129, 
ADPI-1 30, ADPI-13 1, ADPI- 132, ADPI-133, ADPI-1 3 S, ADPI- .139, ADP1-140, 

10 ADPI -1 41 , ADPI- 142,2, ADPI- 1 42. L ADPI- 143/1, ADPI- 1 43 .2, ADPi-144, ADPI- 
146.2, ADPI-146,1, ADPM48, ADPI-149A, ADPD150, ADPM51.2, ADPI-1 5U, 
ADPI-1 52, ADPI- 1 53. 1, ADP1-153.2, ADPI-.I53.3,, ADPI- 154, ADPI-1 55, ADPI- 
156,2, ADPI- 156.1, ADPI-157, ADPI-1 59.1, ADPI-1.59.2, ADPI-160, ADPI-162.2, 
ADPI-162.3, ADPI-162.1, ADPI-1 63, ADPI-165, ADPJ-172, ADPi-173.1, ADPI- 

IS 173.2, ADPI-I75,2 f ADFM75.1, ADPI-i 76, ADPI- 1 82, ADPI-183, ADPI-188,1, 
. ADPMS9.2, ADFM91, ADF1-I93, ADPI-194.2, ADBI-196.2, AD.PM96.3, ADP1- 
196,1, ADPM96.4, ADPI-202, ADPI-204, ADPI-208, ADPI-209, ADPI-2I6, ADPI- 
217, ADPI-220, ADH-223, ADPI-228, ADP1-229, ADP1-230.I, ADP1-230.2, ADH- 
232.1, ADPI-232.2, ADPI-236.2, ADPI-236.3, ADPl-237,2, ADFT-237.1, ADPI-240, 

20 ADPl-243, ADP1-245, ADPI-250, ADPX-25L ADPI-252, 1 , ADPI-252.2, ADPI-253, 
ADP1-254, ADPI-255, ADPI-256, ADPI-257J, ADFl-257.2, ADPI-258, ADP.P259.1, 
ADPI-259.2, ADP1-260, ADPI-261, ADPI-262, ADPI-263, ADPI-264, A.DPI-265, 
ADPI-266, ADPI-267, ABPI-268J, ADPI-268.2, ADPI-269, ADP1-270, ADPI-271, 
ADPI-272, ADPI-273, ADPI-274, ADPI-275, ADP1-276, ADPI-277, ADPI-278,1, 

25 ADPI-278,2, ADP.I-279. 1, ADP1-279.2, ADPi-280, ADPI-281 , ADPI-282, ADPI-283, 
ADPI-2S4, ADPI-285, ADPI-286, ADP1-287, ADP1-2S8, ADPI-289, ADH-290, 
ADPI-291, ADP1-292, ADPI-293, ADPI-294, ADPI-295, ADP1-296, ADPI-297, 
.ADPI -298, ADPI-299, ADPt300 s ADPI-3M, ADPI-302, ADPI-303, ADPi-304, 
ADPI-305, ADPI-306, ADPI-307.1, ADPI-307.2, ADP1-308, ADPI-309, M7P1-3I1, 
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A.DPP3I2, ADPI-313, ADPI-3R ADP1-315, ADPKH6/L ADPP316.2, ADPI-317, 
ADPI-318, ADPI-319, ADPI-320.1, ABP1-320.2, ABPI-32X, ADPI-322, ADPI-323, 
ADPI-324, ADPR325, ADPI-326, ADPI-327, ADPI-328, ADPI-329, ADPI-330, 
ADPI-33L ADPI-332, ADPI-333 J, ADPT-333.2, ADPI-334. ADPI-335, ADPK336, 
5 ADPI-337, ADH-33S, ADPP339, ADPI-340, ADPI-341, A.DPX-342, ADP1-343, 
ADPI-344, ADPI-345, ADPI-346, ADP1-347, ADPI-348, ADPI-349, ADP1-350, 
ADP1-3SL ADPI-352, A.DP1-353, ABPI-3S4, AjDPI-355, ADP1-3S6, ADPI-3S7, 
ADF1-358, ADPP359, ADPl-360, ADPT-36L ADPi-362, ADPJ.-363, ADPI-364, 
• ADPK365/L ADPI-36S.2, ABPI-366, ABPT-367.1, ADPi-367.2, ADPi-368,1. ABP.P 

10 368.2, APPX-369.1, ADPI-369.2, ADW-370, ADPI-37I, ADH-372, ADPI-373, 
ADPP374, ADPI-375, ADPP-376, ADFL-377, ADPI-378, ADPI-379, ADPI-380, 
ADPI-381, ADPI-382, ADFI-383, ADPT-384, ADPP-386, ADPl-387, ADH-388, 
ADPI-389. ADPI-390, ADH-391, ADPJ-3.92, A.DPP-393, ADPI-394, ADH-395, 
ADPI-396, ADPi-397, ADH-398. ADPI-399.1, ADPI-399,2, ADPI-4G0, ADPI-401, 

1 5 ADPI-402, ADH-403, ADW-404JU A»404.2, ADPM05, ADPI-406, ADPI-407, 
ADPI-408, ADPT-409, m*Ui% ADPI-4.1 1 , ADPM12.1, ADPL432.2, ADFI-413, 
ABPI-414, ADH-415, ADPI-416, ADPMP7, ABP1-41S, ABH-419, ADPM2CV 
ADPM21, ADPI-422, ADH-423, ADPI-424, ADPI-425, ADPI-426.1, ADPI-426.2, 
AX3PM27, ADPP428, ADPM29, ADPI-430, ADP1-43L ADPI-432, ADPI-433, 

20 ADPI-434, ADPI-435, ADPl-435, ADPI-436, ADPi-437, ADFI-438, ADPX-439, 

ADFI-440.1, ADPX440.2, ADH-441, ADPM42, ADPI-443, A0PX-444, ADPI-445, 
ADPI-446, ADPM47.1, ADPi-447.2, ABPI-448, ADPI-449, ADPJM50 A , ADFI- 
450.2, ADPI-4S1, ABPI-452, ADPI-453, ADPMS4, ADF'i-455, ADPI-456, AB.PI- 
457, ABPI-458, ADPM59, ABP1-460* ABH-461, ADPX-46'2, ADPi-463, ADH-464, 

25 ADP1-465, ADPI-466. 1, ADPI-466.2, ADPI-467, ADPP-46S, ADPI-469. t , ADPX- 
469,2, ADPP47Q, ADPI-471, ADPt-472, ABP1-473, ADPI-474, ADP1-475, ADPI- 
476, ADPI-477, ADPI-47S.1, ADPI-478.2, ADPI-479, ADP1-480, ADPI-48!, ADP1- 
482 ; ADPX-483, ADFM84, ADPI-4S5. ADPI-486, ADPI-487, ADPI-488, ADPI-489, 
ADP!4m ADH-49}, APPM92, AW493 J ADPI-493.2, ADPI-494, A»495 ? 
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ADFM96, AD?I-49? ; ADPf-498, ADPI-499, ADPI-500, ADPI-501, ADPi-502, 
ADPI-503, ADPI-504, ADPI-505, AX>PI~5©6 S ADPI-507, ADE1-508, ADH-509, 
ADPI-SH), ADM~511 5 ADPI-512, ADPI-S13, ADP1-514, ADFX-515, ADH-516, 
ADPI-517, ADPI-518, ADPo519. A.DPl-520, ADPX-521, AI9PI-S22. ADP1-523, 
5 ADPI-524, ADPI-525, ADPI-526,1, ABPf-526,2, ADPI-527, ADPi-528, ADP1-S29, 
ADPi-530.1. ADPI-530.2, ADPI-531, ADPRS32, ADP1-S33, ADPI-S34. ADP1-535, 
ADPJ-536, ADPI-537, ADPI-538, ADPE539, ADP1-S40, ADPI-54L ADPI-542, 
ADPI-543, AJDPI-544, ADPR545, ABPX-546, A0PI~54?.L ADPJ-547.2, ADPI-547.3, 
ADPI-548.1, ADPE54S.2, ADPX-549 is milked as a measure to detenaiae whether a , 
10 candidate target is effective for modulation of Alzheimer's disease. 

5 L A method o f screening for agents effective for the treatment of Alzheimer's 
disease comprising: 

(a) contacting ERK-2 with a first population of cells expressing a receptor 
15 iOi 'Jx'x ' < a- fl 1 >t <•> t, !h tev„n , 

(b) contacting ERK-2 with a second population cf cells expressing said 
receptor in the presence of a control agent; 

(c) eoni !< -o , tu hi ^ i x co idv ^ t>> fe mi ant. h\ >s c 
populations of ceils, or comparing the level of induction of a cellular second 

20 messenger in die first and second populations of cells, or comparing the level of an 
ERK-2 mediated activity m the first and second population of cells; and 

(d) testing for' the ability of agents able to modulate the activity of ERK-2 
to decrease clinical .features of Alzheuueds disease in a Alzheimer's disease model 
system, 

25 

52. The method as claimed in claim 51, where;?, the ERK-2 and/or the receptor are 
Isolated and recombinant!) produced. 

53. fhe met hot - 1 aimed \ claim 5 c claim 52 erein the ceil its erehellai 



granule cells and the ERK-2 mediated activity is protection of immature cerebellar 
cells from apoptotic death. 

54. The method as claimed m claim 53, wherein the ceils are retinoblastoma or 
5 vt \ - I ! v.J t f >! mot \.\ 2 * ^ -.co 

55. il'he -method as claimed in any one of claims: 5 1 to 54, wherein the candidate 
agent comprises at least 1.0 consecutive amino acids ofE8K-2. 

1-0 56. A method of screening for agents that modulate, the binding of ERK-2 to a 
binding partner comprising: 

(a) contacting ERK-2 ^ h tl IK partner in fee presence of a 

candidate agent; 

fo) contacting ERK-2 with a ERK-2 binding partner in the presence of a 
15 control agent; and 

(e) comparing the binding of said ERK -2 to the binding partner in step (a) 
to the binding of said ERK-2 to the binding partner in step (b). 

57. Mi. t 1 j i i (if \ th sn 1 u'-dh 

20 ERKE2 receptor. 
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Figure 2a 

1 gtccgggacc atgtetggag aaetaceace aaaeattaac accaaggaac 

51 ctcgatggga tcaaageaet ttcattggac gagceaatca tttcttcact 

101 gtaactgacc eoaggaacac tctgttaacc aacgaaeaac tcgagagtgc 

151 gagaaaaata gtacatgatt acaggcaagg aattgttcct cctggtctta 

201 cagaa a.- 5 ;t £ ga gcaa&gtaca tctatgattc agetttteat 

251 cctgacactg gtgagaagat gattttgata ggaagaatgt cagcccaggt. 

301 tcccatgaac atgaccatca caggttgtat gatgacgttt tacaggacta 

351 l . , M accagtectt eaatgccgtc 

401 qtoaatxaoa ccaacagaag tggagacgca ccoctcactg fccaatgagtt 

451 e g ca icaucf gg tgccgtagca acagctctag 

501 gaot.eaat.gc attgaccaag catgtctcaa cactgafcagg acgttttgtt 

£01 gcaaagggaa ctcaaagttg geattccegt cacggatgag aatgggaacc 

651 gcttggggga gtcggcgaac gctgegaaae aagccatcac gcaagttgtc 

701 gtgtccagga ttctcatggc agcccctggc atggecatce ctceattcat 

751 tatgaacact ttggaaaaga aagecttttt. gaagaggttc ccatggatga 

801 gtgcacccst tcaagttggg fctagitggct tctgtttggfe gttxgetaca 

851 cccctgtgtt gtgccctgtt tcctc&gaaa agttgcatgt ctgtgacaag 
901 < - ? v. _s - ,attoc 

cttcaataag ggattgtaaa gcagggagga aacctctgca 

1001 gctcattctg ccactgcaaa gctggtgtag ccatgctggfc gagaaaaatc 

1051 ctgttcaacc tgggtXctce cagttacgga aagggcgaafc tegeggccge 
1101 taattcgatt cgcccxatag nagtngeaac ante 

Figure 2b 

1 MSGBLPPNIH IKEPRv >QST EGEANHFFJ 7 P»N L 

51 N < . ~> v * i IT'Sfr . 5 " 

101 MTXTGCMMTF YRTTPAVLFfc* QNTHQSmAV - PLTVXiPLSTA 

151 \ N A TALGL I HVS P. * VI J 5 * 3 M ? ! 

201 LKVGIPl „ iGP-AP. ' ^^^XZ-Di?*--** ^ " " lP T 

2S1 LEKRAFLKRF PWMSAPIQVG LVGFCLVFAT PLCCALFPgK P.~K5\TcLFA 
301 ELQAKIQBSH PBLRRVYFKK GL* 
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i - it c aactaccacc a attaa tcaaggaac 

51 ctcgatggga tcaaagcact ttcattggae gagccaatca tttettcact 
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Qlu Phs Thr he Pro Val Glxs Ala Ala Tyr Gin Lys 

1 $ xo 



<212> 1?KT 

<213> Homo sapiena 

<40Q> 139 

Sivs Gly Phe Phs Thr Asn Gly Leu Thr Lou Sly Ala Lys 



<210> 140 

<2ii> i? 

<2L2> 3?RT 

<2'13> Hoxao sapia 



Pro VaX Thr Leu »r Phs <3la SXu Ala 'Thr Gly 
10 15 



WO 02/46767 !>CT/GB< 5289 



<210> 141 

<211> 11 

<212> PRT - 

<213> Homo sapiens 



<400> 141 

Giu Giy Met Asn lie Vai Glu Ala Met Glu Arg 



<212> VXS: 

<213> Roiua sapiens 

<400> 1A2 

Glu G.Ly Vai Vai His Giy Val Ma Thz Val Ala Glu Lys 

1 3 10 



Homo sapiens 



t Asp lie Arg 



■ ?Ua y.t Vai Ths. I#s 



<210> 145: 

<2Ii> 12 

<212> PRT 

<2.13> Hciao sapiens 

<400> 145 



Giu His His She Gin Ala lie ■, La.. Val Giu Lys 

1 5 10 



<213> Hoffic: sapiens 




a Glu lis Gin Ala L«u .Ace? 
5 10 



<2I3> Homo sapiens 
<40G> 147 

AU He Glu Gin Glu Ais Ala Val Glu Lea Ser Sin Leu Arg 
1 5 X0 



<2I0> 148 

<211> 9 

<2I2> PRT 

<:213> Hobio sapiens 

<4C0> 148 

Glu lis He Asp Leu v«l Leu Asp 

1 '5 



<210> 143 
<2ll> 11 
<2XZ> £KT 



Giu l ie Th.r Ala Leu Ala. Vr.o S&r Thr M«t Ly;J 
1 5 10 



<213> 

<21S> Homo sapi^us 



Glu T-Vfi Glu Giv Asp vAi «Ia Ala Ls-i Aso Asa 

I 5 ' 10 




<4 00> 151 

Glu Lya Has CA.« ?hz Glu Lau Arg 



WO 02/46767 H I - s» 



<21Z> !'KT 

<: 2 1 3 > - ' ; i e; 



• Asp b ; ;:o Ala Glu Lys 



<210> 153 

<2I1> 7 

<212> PPT 

<2I3> Hoas sfipiex:;-; 

<400> 153 

Glu L*u Asp Leti Val Arg 



<2:.l> 11 
<212> 

<2l5> Homo sap.i««s 

<400> 154 



t»«m Siu Glu Glu The Aisa Ala She A«h Aifcg 
1 5 10 



<2I2> FRT 

<2X3> Horeo sapiens 

<40D> 155 

u Leu Glu Glu Glu Vsl Asrs Asa Fhe Sin Lj-s 



<210> 156 

<;:.u> xo 

<212> 5>KT 

<213> Boko sapieas 



;ly Asp His Vai Thr As is L« 



<210> XS? 

<Zll> A 

<212> PRX 

<213> Home sapi< 



WO 02/46767 H I - s» 



<400> 157 

Glu Leu Gly Vai Giy He Ala X*su Arg 



<2I3> Homo sapiens 

Gla Leu Leu Glv Pro Asp Phe Gly Tyr Vai Thr Arg 

.1 5 10 

<210> 1SS 
<211> II 
<2.I2> 

<213> ! : ; sapiens 
<400> 359 

Slu Le« Leu Leu Sin Pro Val Thr Ha S«r Arg 



<?.;}. c> 160 

<211> 10 

<:ZX2> par 

- . ; ' ^ It- ™v - g it i - 

Sla h&u I<eu Gin &lu Ssr Ala L«u lie Arg 



<210> XSI 

<211> 8 

<212> mv 

<213> ilossi) sapiens 



<4 00> .1.6.1 

Glu Leu Leu Ssr Giy Pro Asa Arg 



213> Howe s«pi««s 



Glu Leu Pro Thr Ala Phe Asp Tyr Vsi Glu fiia 1'hr Arg 



WO 02/46767 



31/143 



K i i,H> 52m 



<212> 

<213> Homo sapiens 
<400> 163 

Siu Levi <31a <3I« X>«<* Val Gin Tyr Pro Yal Gin His Fro Asp Lys 



<2ii> $ 

<212> PR? 

<2.13> Hotko sapiens 

Glu Lau Sin <3l» Gin Lew Ala Arg 



<2!Q> 165 

<2lX> 16 

<212> PB'l: 

<2IA> Homo ;sspi'sas 

<4C'C> ass 

Sltt-'Xasia Sex Ass Gin Ala Qly S*r Sli* J?** Sift -As* Sor Asp VaX Axg 



<2ii> 

<212> 



. Val Asp Asp Ser Il-a Asn Asn Vai Arc 



212> PkT 

213> Horoo sapiens 
4D0> 167 

;Im Leu Val As:o Asn Leu Ala Glu lie Tyr Sly Arg 



WO 02/46767 



v^-t vAI Thr Sin Leu Giy Tyr Asp llir A;;q 
5 . 10 

Hotao sapiens 
169 

Asn Asp Ala Ala Thr ?h« Tyr «Lr Ask &xg 

5 10 

Kesris f; spiers 
<400> 170 

Glu Pv© Ala Ala Glu Tie Glu Ala Leu Lesii 'Sly Met Asp Lau Val Arg 
X 5 10 IS 

<210> 

<ZX1> 8 

<2X2> ?RT 

<113> Kosko s. sipieris 

<<!00> 171 

Glu 2? re Giy Levi Gin lie ?rp Arg 




<2I1> IX 

<:::•:> LRT 

<2X3> T;o::;o sapien.-s 



,-rir. •••>..•, v ; p; V & i Thx L«u Glu Glv His Thr Lys 

1 S 10 

<210> 113 

<213> Homo sapiens 
<4Q0> 173 

■Alu G ! is Leu Als lis Ala. Glu Pas Ala Arg 

2 S ' 10 



<2X0> 174 

<21i> 11 

<2I2> PRT 

<213> Homo sapis-xa 

<40il> 174 

Glu Gin Wat Ala II® Ssr Glv Gl.y I-he lie Arg 



Gli; Gin Vai Thr Ask Vai Glv sly Ala Vai Val Thr Glv Vai Thr Ala 
2 5 10 IS 



Vai Ala Gin lys 
20 

<2.10> US 

<212> SR'T 

<213> Homo sst£isns 

<400> 176 

Sly Se* He Bar Val Sax; S&r 61 u Gin Leu Ala Sis 2ha Arg 

1 5 X0: 

<210> 177 

<2.11> 12 

<213> FAT 

<213> Hon-o sapiens 

<400> 17? 

Glv* Thr Ma Glu Ala Asp V«l Ala Ser Lett Astt Asg 
1 5 10 

<210> 178 
<2ll> 13 
<212> ?RT 



Glxi T1j: Ala Pro Thr Ssr Ala Tyr Ser Sar Pro Ala Aug 
1 5 10 



<2.tl> 12 



WO 02/46767 



14/ M3 



K i i,H> 52m 



<212> PR! 

<213> 'demo sapiaas 

<40G> 179 

Glu VsX Asp lie Glv He Pro Ass> Ala Thr Giy Arg 

1 5 10 




Glu Val Glv Val Ty;: Slu Ala teu lY 5 

1 5 



<21Q> IS1 

<211> IS 

<212> P&T 

<2I3> Koj;j« sapiens 

<400> 181 

Slu Vai Glv Val ?vr <3Iu Ala Leu Lvs As p Asp <S?rp Leu Lyss 

1 ' 5" 10 15 



<2X0> 182 

<211> 10 

<212> E'RT 

<213> Hoiao s&pi^ps 

<4t}Q> 182 

Slu Val Gin Gin Sly Slu Glu l?he Glu Arg 

15 10 



<210> 133 

<211> & 

<212> PR? 

••• • i3> Home s apiens 

<400> IS 3 

Glu Trp lis £>ro Ar<? Pro Pro Glu Lys 
1 S 



<21Q> 184 

<2XX> 9 

<212> PPif 

<213> Homo sapiens, 

<400> 184 

Glu <Pyr Gin Leu Asn A.sp Sex Ala Lys 



WO 02/46767 H I - s» 



<210> 185 

<2U> 10 

<2X2> FRT 

<213> Homo sspisss 

<400> 18$ 

GIvl Ty.r Tyr Phe Ala XX® Thr Hat: Slu Arg 



<213> Homo sapiens 
<4C0> X8S 

Phe Ala Al« Tvr Ph« Gin Gin. Gly Asp Mat Sivs S«s Ask. Sly Lys 

I .5 16 15 



<2X2> FRT 

<2I3> Home sapiens 

<40Q> 187 

Pbe Ala As» Thr Asp Ala Ala Ala Ar« 

1 5 10 



<210> 138 

<i PP.T 

-'.2.13:- Is <rv ' . .-. ; .. - 

<40:0>: 188 

Phe Ala Slu Ala Fhe Gltt Ala 11« Pro Arg 

1 3 10 • 



<210> 18 S 

<2U> 10 

<2X2> PKT 

<213> Hon;© srspi&ns 

<4Q0> 189 

Phe Ala Asii i Asn ClU; Gin Ala Ala Arc 

I S 10 



WO 02/46767 



K i i,H> 52m 



Fhe »ia S« Shi Xla Ala S.lv V-al Asp Asp Leu Aty Thr Thr Gly Arg 
I S 10 13 



AAA PRY 
AAA: - ? 



<A0t» 191 

Vh& Ala S«r Pha lie Glu Asg 



<2a0> 192 

<211> 10 

<212> ?ST 

<2I3> Hotho sapiess 



Phe A so AA?. fAv A;.;; Leu lis Thr Gin Arc; 
1 S 10 

<210> 1S3 

<211> 11 

<212> BRT 

A213> Homo .sap::. ens 

<400> 1S3 

Phe Asp AXy lie Leu Gly Mat Ala Tyr Pro Arc 



2X3 > Heme sapiens 



Hse Asp Leu 'Thr Gly He Pro Pro Ais Pro Arg 



<2;A> AM: 

<213> Homo sapiens 



<400> ISA 

?i)8 31 a fro ka ?hs i \ - a 



WO 02/46767 



0 1 / 0 5 2 80 



<2I2> £RT 

<21S> Homo sapx«r:;5 



Glu »sn ?he lis L^u Pys 



<2I3> Kor-.o .sapiens 
<400> 197 

Pho Slu Asp Tvr Ls« Asn Ala Giia Se* Arc? 
1 5 10 



<2 1 1 > 1 

<212> PRT 

<213> Hoke sap5.«=r : & 



<<i00> 138 

She GIm <Slu ?he Ley Gixs Arg 



<2X1> 10 
<21*> 

<2X3> Homo sap is; 



<210> 200 

<2ll> 1 

<Z12> BBS 

<213> H.ao sapi&ns; 



?h<s Slu Sis <31« Vaa X>?s 



<400> 201 

!?he Kse Glu His Ph« lie SlU Sly Qly Arg 



Phe Ph* Giv hsts Ser Txp Ala Gli; 'Vhr. Tyr Arx; 
X 5 10 




<212> PRT 

<SI3> Hobxcj sapiens 

<400> 203 

Ph« She Ser Slu 'Tyr «Iu Lys 
I 2 



<;2IG> 204 

<2ll> 10 

<Z12> JS3 

<2i3> Hdk;o .'sapiens 



i-'he Kiv Thr lis As» lie Vsi His; Pro Lys 
2 ' 5 10 

<210> 203 
<2II> 13 

<400> 205 

Ph« Kis Gin Leu Asp Xl« Asp Asp Leu Gir; 1 ; ; lie Arg 

1 5 10 




<ai3> Homo sapiens 
<400> 206 

Ph« His Vai Glu <3iu Glu Oiy Lys 

1 s 



WO 02/46767 



y*nn 



<400> 207 

2 ha lie Leu lie Gin Asa A>cg 



<2io> zm 

<21I> 8 

<212> PST 

<213> Hotsso sapie: 



Sly ?hr Arg 



<21Q> 2 OS 

<21X> 10 

<212> ?KT 

<213> Hsw> sapiens 

<400> 209 

She Leu Met Ala Asn Sly Gin Leu Val X>vs 

i s is 



<210> 210 
<Zll> $ 
<212> 25V? 

It \u S ^ „t 

<<K1G> ZIQ 

Pha Leu Ser Gin lis Glu Ser Asp Arg 



s Val Fhe Val Ala Asn She Asa Slu Asa Asp l-aa; T,ys 

S 10 



<212a PR™ 

<213> Home sapless 



WO 02/46767 H I - s» 



<:2i3> Hoz-.a sapiens 
<400> 23.3 

Lhe Met Gin Ala S«r-Siu Asp Leu .Lei; Lys 

1 5 10 



<212> PM? 

<213> Hoj«o s«p.ier;s 



Phe Asa Val Trp Asp Th i: Ala Sly <31» Glu Lys 

1 5 . 10 



<2!0> 215 

<2'U> 9 

<2X2> PR'.? 

<£13> Moms sapiens 

<40O> 215 

Phe 5r?:o A3.?. Pha Gly She Sly Ala Acg 



<21C» 216 

<2I1> 8 

<212> PRT 

LL3> Hotao ;;.api<= ni 



Fro :-hu Ala Ala As;i: Sax Arg 



<213> Homo sapiens 
<4QQ> 217 

?h<s Pro <3lv Gits Lea As:o Ala Asrs Leu Arq 
1 3 10 



WO 02/46767 



K i i,H> 52m 



<2L0> 218 

<21l> 16 

<212> SRT 

<213> Homo sapiens 

<4G0> 23.6 

»he Gin Asp Giy Asp Leu Thr X.ms Syr Gin Ser Asn Thr lie Leu Asrg 



i?h« Gin I L ••; v Giy v \ Ciu Ser Met t Arg 



<211> 8 

<212> V R'f 

<213> Hokso sapiens 

<400> 320 

Phe Qln Asn Ala Lea Leu Vai Arg 

I S 

<2I0> 221 

<2lS> S 

<212> i?ET 

<2i3> Hose sapiens 

She Sax u Leu Thr Ala Glu hys 



<210> 222 

<211> 27 

<212> PR? 

<2I3> Homo sapiens 

<400> 222 

S ! he S-er Pro Leu Thr Thx Asa; Lea Lie Asn Leu Leu Ms 51a hsn Sly 

i S 10 15 



WO 02/46767 H I - s» 



<212> ?HT 

<2I 5> I s e « s 

<400> 323 

Phe S&x Tsp Fhe Ms Sly SIu 
1 5 



<211> II 

<212> SRT 

<2I3> flo::;0 /sapiens 



Asp Qiu Sly Val Asp G.ja; Leu Tyr Arg 



<210> 22S 

<2il> 14 

<212> h-RT 

<213> Ho-«o sapiens 

<400> 225 

tm "Thr Sirs Ma Sly S«r «1» Val Sssx AU Leu L*« < 



<2I3> Hcreo sapiens 
<4-GQ> 2:28 



Gin G 1 v Le\; Aso lie As;; Asp S ; be 3e K Arg 
5 3.0 



<400> 22? 

Pha Val lie Asp Vsi Gly Tyr «Iu Arg 



■She '••->.!. The Val Q.1.n Th.t I.As r>?x Sly Thi; Sly Ma L<=a* Arg' 



WO 02/46767 



K i i,H> 52m 



<210> 229 
<211> 9 
< 

<2I3> Homo sapiens 
<400> 223 

?h« Tyr Phe Giu Asn Leu Trp Ser Arg 



Fhe Tvx Thr Asp Pro Val C-I.u Ala Val Lys 

i 5 10 



<ZW> 231 
<211> 10 
<212> 

<2X3> iiorssj .-sapiens 
<4QC> 231 

■<31y Aia <3iu lie V&l Ala Asp Thr Atg 



<210> 


2 32 


<2Jl> 


9 


<212> 


ART 


<213> 








Sly Ms She 


I 




<21Q> 


2 33 


<2il> 


II 


<212> 


FSf 


<2I3> 


Hotae; 


<400> 


233 



Si? Aia Sly. I'hc Asp Asp His Th.r Leu lie Arg 



WO 02/46767 



K i i,H> 52m 



<2X3> .Homo sapians 
<400> 234 

Siy Ala Lett Sin Asa lie lie Sro Ala Sar Thr Gly Ala Ala Ays 
I 5 10 15 



<212> PR? 

<213> Hcso sapiens 



-<409> 23S 

Glv Ala Set: Glv lis Gin Glv Lau Ma Asg 
15 10 



<230> 236 

<2XI> 12 

<21.2> tsRT 

<213> Horrv.o sapies;; 



Glv Ala Thx Gin Gin lis Lex; Asp Glu Ala Glii 

I " & 10 * 



<Z11> 9 
<212> 

<2I3> Hon-o sapAsri;?. 
<40D> 237 

Gly Asp Phs Cys lis Gin Val Gly Ar« 

X 



<21.0> 23S 

<211> 14 

<212> PRT 

<213> 1-ionscs sapiens 

<400> Z38 

Sly Asp Pha lia Ala '. Asp Leu Gly Gly Sar v ?.hs Arc? 



<212> PET 

<2I3> Horao sapiens 

<400> 23 § 

Sly Asp Gly ?«. i. Gl n Gly life lie Asa J?b» Siu Gin Lys 



WO 02/46767 



K i i,H> 52m 



<210> 2,40 

<211> .9 

<212> i?RT 

<2?A3> Homo sapiens 



■ Leu Glu Ala VaP Arc; 



<4 0t)> 241 

Gly Glu Glu Asp Trp Aa-u Tyr Glu Axg 



<2I2> PRT 

<:213> Homo sapiens 

<400> 242 

Gly Cslu Glu Vai Sly Glu Leu. S«.tc 'Ar.g 



<2I0> 24.3 

<2il> 17 :■ 

<213> H«no sapiens 

<400> 243 



Gly Glu Her. Met: Asp Asm GAr; A.-,s pj v Ser Aax; Abe Leu Glr ; 'fh.r Pro 

1 ' 5 10 15 



<211> .14 
<3I3> PfCT 

<400> 244 



Gly Glu Met Mat A-sr- T,*u Gl« His Glv Sar ?he Leu Arq 

1 S 10 



WO 02/46767 



K i i,H> 52m 



<21Q> 245 

<2I1> 10 

<212> FP..T 

<213> HcKiQ sapiens 

<400> 245 

Giy She Cys I-®\t Pro Pro His Cys Ser Arg 



<2I0> 24S 

<211> 7 

<2I2> Pt-'T 

<2X3> Bof sapie? 

<4C0> 246 

Glv Fhe Ast> Giu TV i' Met: I>vs 
I 5 



<210> 24? 

<211> 19 

<212> 1?RT 

<213> Homo sapieiis 

<4C0> 247 

Sly Phs XI.® Giy Seo Sly li« Asp V&X gso Ala S'ro Asp Met Ser Thr 



<2:X0> 248 

<2.11> 10 

<2\2> 1VRT 

<213> Homo sapiens 

<40D> 246 

Glv 

i s xo 



<?:13> Homo sapiens 
«00> 243 

Giy Ph« Pro n ,' " Mac Tyr P. „ Asp Leu Aia Thr li'i Tys Giu Asrg 
1 5 10 IS 



<212> PKT 

<213> Homo sapiens 

<4 00> 250 

Gly Pho Pro Vai V«X Leu Asp Ser Pro Arg 



A)s. GIu G Li; I-'he Met GIo Giu Tor GU; Axxi 



<21D> 252 

<Ztt> 11 

<212> PRT 

<213> Homo sapions 

<40G> 252 

Siy Gly He Vai Asm Slu Sly Ala X«u Leu Arg 
X S 10 



<211> 3 

<212> PRT 

<:;i'3> Botao sapiens 

<400> 253 

Gov <31y Pro Fbe Ser Asp 3er *S?vr <&rg 

1 ' s 



SET 

Uom sapiens 



*00> 254 

ly Gly Pro Leo Asp Sly Thr Tyr Arq 



Gly Gly 'Toi-' Pro Sor Ala !?he Asp Aico 



WO 02/46767 



■win 



<2XG> 256 

<211> 8 

<212> FKT 

<213> ■Eoisto s&p±&ns 

<400> 2S6 

<3iy His Trp Leu S&r fro Arg 



<21'i> Homo sapi* 
<400> 257 



Gly His Tvr Thx GAi Glv Ais Sly Lex; V«I Asp Ser WA. Leu Asp V«i 

% 5 10 15 



<210> 258 

<2.U> as 

<2I2> S?Rt ! 

<2JA> Hcma . . ^- ; 

<4QQ> 2SB 

<3iv He Ser Glu Glu Tbi" Thr Thr Gly V&l His Asa Leu Ty* 

1 " 5 18 IS 

<213> Homo ;53pi -:s:i3 

<4D0> 2SS 



Glv He S&t EAo V&l i-ro 11b a.sn Leu Arg 
% 5 X0 



;212> ?R1 

<i;AA Kcjxg sapiens; 
<400> 260 



Gly Lv.s Pro Val Arc Ahr Sin Gly Ser Arc; 
X 5 10 



WO 02/46767 



K i i,H> 52m 



<2I0> 26T 

<2Ii> 12 

<212> rRT 

<2I3> Horao sapiens 

<400> 261 

Giy teti Ala Glv Leu 01 v Ast> Val Ala G.Ut Ysd As :; 
I 5 10 

<21S> 262 

<2il> 11 

<212> ?RT 

<2I3> Horse; sapiens 

«00> 26.2 

Sly L®u Ala 5?ro slw Gin sza Val Tfes L«« k<f 

1 S 10 

<210> 263 
<4 00> 263 

Sly I»«u Sl-u lie Se.c Sly Thr Pha <?hr His Arg 

1 5 10. 

<210> 26.4 

<211:> 16' 

<212> ?RT 

<2I3> Hoasso sapiens 

<4QG> .264 

Sly Leu Val Tyr Si is 'Thr Ssr Vs.! Lea Asp Pro Asp Giu Sly lie Arg 



<2X0> 265 
<211> 15 



Giy Lais Tyr Asp Gly Pro Vs.I Cys 



<21Q> 266 

<2H> 15 ' 

<212> FRT 

<21.3> H'osso sepia 



WO 82/46767 



5CJ/143 



Glv Ket Tyr AiP Giv Pro Val £>ha Asp Leu Thr thjc Thr Pro Lvs 

i 2 10 is 



A>10> 



<ZIZ> mi: 

<213> Homo sapte 



<4.00> £67 

Giy Met T c Sly - <T ; r Pro Ays 

1 5 10 is 



■c?.12> PR? 

<213> Homo ssspie&s 

<*00> 288 

G.ly ten Asp lie Ser Ser Giy Thr Va.l Leu Ser Tyr Val <31y Ser 
1 ' 5 10 15 



Sly Pro. I? so liys 
20 



<210> 26S 

<2.U> 10 

<212> £ ! Wr 

<SI3> homo sapiono 

<400>' 269 

Sly Asn Ph& ten Tyr 11a Glu ¥he Thr Atrg 

1 5 .10 



<400> 270 

Gly ten 'Svs Leu Val Asp Val Asp Glv Asn Arg 



<210> 271 

<21I> 8 

<212> PRT 

<2X3> Homo sapiens 



<400> 271 



WO 02/46767 PCVGminmm 
51/143 

Gly pro Ssr Trp Asp Pro ?he Arg 



<212> ??RT 

<213> Horfto sapiens 



Gly Gin AXa Ala Val Gin Gin Leu GXn AX a GXu Gly Leu S<sr Pro Arg 

I S 10 15 



<210> 273 

<211> S 

<212> jr v RT 

<2X3> Hoek; sapiens 



<400> 273 

SXy Girt Val Ph« Gap VaX Gly Fro Arg 



<212> PRT 
<213> Homo sapie: 



Gly Ser Ma Pro Pro Civ Pro VaX Pro 01 u Gly Ser lie Arg 



<2XQ 



<213> Beaao sapieas 



<400> 275 



Gly fjer Gly - <• Giu GXa He His - XXe Lys 

1 5 10 



;213> >x& s api ; 
<400> 276 

Gly Ser Pro VaX Val lis Ser Gin GXy Gyss 



WO 02/46767 



rf r 

<SI3> H;sT.o sapiens 



Asp Thr ?Ua Ala V«L Sly Gly Vsi Phs 

10 



< 2 .1 3 > Homo .-sapiens 
<400> 27 8 

S.Iv Val <5lV He Ser Val Leu Giu Met S«£ Bis As§ • 
I S W 

<2I0> 279 
<2il> 1 4 

<:-:x?> ?a-r 

<2i3> "Hfsaic sapiens 
<400> 273 

Giy Vai Vai Asp s®r Gin Asp II® 2xo Leu As ft Lsa S«r Arg 



<212> T?RT 

<213> Homo sapiens; 

<400> 280 

Giy Vai Vai Asp Sor Glu Asp Leu. Fro Lou Psn lie Ser Arg 



<Z12> 

<213> Kami 



: Trp Asn Giu Arg 



WO 02/46767 !>CT/GB< 5289 



<400> 282 

Oily Tyr Ala 5?h« feu His Ser Ala Asp Phs Thr Yai Arg 



<2I3> Homo sapiens 
<4Q0> 2S3 

01 v Tyr Ser Phe Thr Thr Thr Ala G'lu As;q 

I 5 jo 



<2ll> 11 
<212> ¥RT 
<213> Horsc> sapiens 

<4Q0> 284 

His Ala Lsu He Ha Tyr Asp As;p Leu S-ax; Lys 



<210> 285 

<21i> 12 

<212> PET 

<213> Hotm; U 



His ;T. Trp Gin Vai Asr; Sly Ls^ Asp Asp lie !vs 



<21Q> 288 

<2I1> 8 

<212> PR? 

<213> Hosso sapiens 

<400> 286 

His Phs Sfi-i: Pro (Lis '31 \> Leu Lys 



<212> HRT 

<2I3> Homo sapiens 



His Phe &<ar Val Olu Sly Gin Leo slu Pfae &irg 
1 5 10 , 



WO 02/46767 H I - s» 



<212> P'R'T 

<213> Homo sapiens 



<400> .288 

His Phe Thr Slu Fhe Val Fro Leu Arg 



<Z1Q> 2.83 
<2I1> 11 



<213> Hots© sspies 



<212> PRT 
<213> Homo sapi«. 



s Bar ?hr Asn ?hr ?hr Lys 



<400> 2S0 

Mis Gly Val Tyr As ft Pro Asn X,ys 



<210> 251 

<21I> II 

<212> FRT 

<2I3> K0£«c S«pier-s; 

<400> 291 

His ,n» Mia Slu Val Ser Gift Slu Val Th* Arg 
I 9 10 



<212> ?. : ?C 

<213> Homo sapiens 

<400> 292 

His He Asp L:«u V?d Slu Sly Asp Sin Giy A>:o 



<2.10> 223 

<2il> 9 

<212> PR? 

<213> Homo sapie; 



WO 02/46767 



K i i,H> 52m 



55/143 



<4D0> 2S3 

His lis ivz Leu Leu Pro Sai Gly Asa 
.1 5 



<210> 294 

<2li> 12 

<2X2> PRT 

<213> Homo sapiens 



His i.s : u Il« Pro A!;- Ala Asn Thr (Sly G.lu Sar Lvs 

1 5 10 



<2X0> 295 

<2U> 10 

<212> PRT 

<2I3> Homo sapiens 

<400> 2SS 

His Lesa Leu lis Gly Vsl Sex Sex Asp AfC 
1 5 10 



<210> 2Sc 

<2I1> 1.2 

<?.j.2> i?K? 

<2.13> Hcbso sapiens 

<400> 296 

His Leu els Gin Ty>: Gin Asp Leu Lau Asa Vsl r y? 



5 



ID 



<210> 
<2li> 
<212> 
<213> 



14 

Homo sapi«ns 



<4D0> 



29? 




<21G> 238 
<21X> 12 
<212> M 



<213> Homo i> 



His Vsl Gly Asp Leu Gly Asn y&l Thr Ala Asp; Ly;; 

1 3 10 



WO 02/46767 



K i i,H> 52m 



<21 ; 299 
<21l> 11 
<212> PHT 

<400> 2S9 

His Val Vai Hro As.r> Slu V&I Val val Six; teg 



<2XQ> SOD 
<21X> 12 



<2X3> fkotr.D sapifSEis 
<i00> 300 

XX« Ala Ala Ala Ila Leu Ask Thr Pro Asp £eu Arg 

X -5 10 

<2I0:> 301 

<21X> 10 

<212> i?RT 

<213 Ho ;.w a pj er: - 

<4&0> 301 

Tie Ala fisp Sly Tyr Glu Glrx Ma Ala Arg 



<212> PRT 

<213> Home sapiens 

<400> 302 

II® Ala Glu ?h« Ala Hhe Glvj Tyr Ala Arq 

1 S 10 



<21s> Hcwao sapiens 
<40O> 303 

lie Ala Val Sly Sar Asp Ala Asp L<au Val Tie Trp Asp Pro Asp 5er 
1 5 10 IS 



Val Lys 



PCT/GB01/B52W 

57/143 



II® Asp Ala Met His Gly Val, V&l Giy Pro Tvr V&l r-y.s 

X 5 aO 



<2i.0> 


SOS 


<2ll> 




<212> 




<213> 


Homo sapli 


<400> 


305 



Tie Asp lis; lie Pro Asn Pro Gin Slu Arg 

1 5 10: 



<213> rlojuo ">j< " 
<4 0G> 306 



lis SJ.U SIu Sla Leu. Gly Asp Gin Ala Arc 

I 5 1.0 



WO 02/46767 



<2i:s> Kerne sapiens 
<40O> 304 



<2XD> 


307 


<2ii> 


is 


<2I2> 


2RT 


<213> 


Ho;:k 


<4QQ> 


30? 



sapiens 



lis Glu Gly Sex Giy Asp Gin lis Asp Thr Tyj; GIu Leu Ssr Giy Gly 

I S 10 15 



Ala Arg 



<21I> S 
<212> 

<213> Homo sapiens 
<4 00> 308 

lie Glu Ser L«u GIu GIu Giu lis Arc; 

I 5 



<2i0> 309 

<21X> 10 

<2I2> PET 

<213> Homo sapiens 



WO 02/46767 



win 



<40G> 309 

lie Gii- Tvr Asp Thr Phe Giy Slu Law Lys 
I 5 20 

<Z19> 310 

<2i:.> n 
2.12: gsa 

<2I3> Hoaso sapifiTiS 
<400> 310 

He Pfee Sly Val Tax Tax Lau Asp lie Vsl Ar« 
1 S 10 

<210> 311 

<2i.l> 7 

<212> srWi- 

<21S> Horse sapiens 

<4C0> 311 

Xl« ?h>s Asb Leu Tyr ?*© Arg 



<21D> 312 

<2U> 12 

<23.2> ?KT 

<213> Homo sapiens 

<400> 312 

lie ?h«s Thr S y lie Gly Gin Asp Tvr har> G\\i Arcj 

1 5 10 



<210> 



<212> PR'2 

<2i:i> Hiwno sapiens 

<400> 313 

II® J?h« Val Giu Gin Se>; lie Tvr As» <3iu Phe Val Arcs 

I S 10 



<210> 314 

<2U> 15 

<212> PP.? 

<213> vk.r/:. sapiens 

<m0> 314 

lie Gly Ala Ala Asp Tyx Gin Pro Thr Giu Gin A.sp He Lea Arg: 



WO 02/46767 



59/143 



<21G> 315 

<2U> 10 

<212> PUT 

<2t3> Hojso- sapl^as 

<4QQ> SIS 

lie Gly Ala Glu Val :?yr His Asn Leu pp? 

1 S 10 

<210> 316 

<2U> 11 

<212> PPT 

<2I3> Hcrao sapiens 

<400> 316 

lis Gly Gly lie Sly Thr Val Pro Val Sly Arg 



<213> Homo sap.Uvr;.?. 
«400> 317 

lie ,Glv His Pro Ala Pro Asn Pfee' i«ys 
1 5 

<210> , 318 

<2ll> 11 

<212> PRS 

<213> Hoifio sapier: s 

<400> 318 

Il« Gly Lex? Phe Glv el v Ma Gly Val Glv X>va 

I S If} 

<2iQ> 319 
<211> 9 
<212> PP.T 

<400> sis 

lis Gly Ses Thr lie Hie Gly Siu Arg 



<210> 320 

<2il> 16 

<212> :'i'"T 

<213> HottiO sapisns 



WO 62/46767 



<400> 320 

lis. Xl«. Ala Olu Sly Ala Asr; Giy Pro Shy. Th? ?*© Slu Ala Asp J..ys 



<4'00> 321 

Tie tie His G.lu Asp. Giy Ph* Ssr Giy Gl\s Asp Vai Lys 



322 



A f " - i , i - . , . 

<40C> 322 

lis lie I»eu Leu Ala Glu Giy Arg 



<2I0> 323 

<211> 16 

<212> l?RT 

<213> Hojuo sapiens 



<400> 323 

lis; He Ask G.Us Pro Thr Ala Ala Ala lie Aia Tyr Giy t,&\x Asp Arg 



<2i0> 324 

<211> 10 

<2I2> PRT 

<313> lioxao sapiens 



lie lie As;; Asa T'tu G.lu Asr> L<au Val Arg 



<400> 325 

lis lie Pro Giy Ghe Ket Cvs Gin Giy Giy Asp Pie Thr Arg 
i 5 IS 



WO 02/46767 !>CT/GB< 5289 



<400> 326 

lie lis Tyr Gay Gly Ser V«.l Thr Sly Ala Thr Cys Lys 



<212> PRT 

<213> Homo sapiens, 

<40C> 327 

13. « Lau Asp Sir. Gly Glu Asp fhe t'£0 Ala See Glu M«t Thx Arq 

1 5 10 15 

<21C> 328 

<2U> 10 

<212> vm 

<213> Homo sapiens 

<400> 328 

lis Leu Asp Vai Lea Glu Glu He Sro Lys 



<210> 32 3 

<221> IS 

<2I2> TrVC 

<213> iiosffl sapiens 

lie Leu Sly &U Asp Thr Sex Val Asp Lao Glu Glu Thr Gly Arg 

1 s 10 is' 



<2i.3> Soib s. apian/; 
<400> 330 

lie Sisu lie Gly Ser Sor Ph« Pro Lsu Ser Gly Glv Arc- 

1 5 10 



<4 00: 



331 



WO 02/46767 



62/143 



K i i,H> 52m 



« ' - si; Asp As r Asn Hii Giu «x 
X 5 10 ■ 

<210> 332 

<211> 13 

<212> PRT 

<2I3> Koms sspieus; 

<40G> 332 

lie Met Asa V&l lis Sly Siu ?ro lie Asp Giu Arcs 



<2X3> Homo sapiens 
<4C0> 333 

.n« Ask r-he Asp S«r Assn Ser Ala Tyr -Argf 
1 5 JO 



<213> 

<400> 334 

lis Asm Val Tvr Tyr Asrs Giu Ala Ala Gly Ms Lys 
1 5 10 



<2ig> VRT 

<?X3> Hcxao sapiens 

<400> 335 

lie Asn Val Tyx Tyr Ask Giu Ala Tht Sly Gly Lys 



<21.0> 336 

<2ii> 16 

<212> POT 

<213> Homo sfipisns 



«.! IV 1'yr AfJK Giu Ala Thr Qiy Giu A/u:. Tvr Val Pro Ac 

3: 10 15 



<210> 33? 



<400> 33? 

lis Asn Tyr Ths Glix Sly Arg 
1 S 

<210> 338 

<au> « 

<2I2> PKT 

<2I3> Hoisio sapiens 

<400> 338 

lis Pro Leu Ala G.lu Tip Gin Ssr Ar.g 



<2W> 333 

<2.U> 15 

<'2ia> PPT 

<2I3> Hoixo sapiens 



<400> 33S 

lie era Asn. Ciln Ehs Sin S*r Asp Pro Pro Ala Fro S«sr Asp Lys 



< 2 L 3 > FR'T 

<213> sapiens 



n<i Pro Gin Ssr Thr Leu Ser GX« Phe Tvr Pro Arg 

% s id 



<212> PRT 

<213> Homo sapiens 

<400> 341 

He Pro Thr Pro -V&1 He His 'Phr Lys 
1 5 



<2I0> 342 

<211> 10 

<212> P&T 

<213> HoTTiO sapiens 



<400> 342 



WO 02/46767 



K i i,H> 52m 



lis ?ro Val Gly Pro GIu TLs Leu Gly Arg 



He Gin Ala -Lev. Gir. win Gin A : . • Asp Sin: Ala Glu A:;p Arg 



•ggi:: ?K? 

<213> Borao sapiens 

<400> 34 4 

lie Gift Asp Trp ~y?. Mp Ly» 

I. 5 

<21C> 34 S 

<2il> 10 

<2X2> S'RT 

<213> Homo sapiens 

<400> MS 

lie Gin lan Val Giu Glu Gly Leu Asp Arg 

1 5» 10 

<210> 34.6 

<2.tl> 11 

<2i.2> I' KG 

<2 .135 H liso ~ i n s 

<40v» 346 

Xle Gin Met Sex As;; Leu Met Asn Gin Ala Arg 



lis Gin pro Gly As;] Trrc Asr: Tyi; Thr Len > T..«u Lys 



WO 62/46767 PCI7GB0i/»52S9 

63/143 

<2i2> ?m> 

<313> Homo sapiens 
<400> 348 

Gin Gin Gl\i lie Ala Val Sl« Asm Fro Lsu Val Sc - <3lu Axg 



<210> 34 S 

<221> 14 

<212> PRT 

<2I3> Hosto 



In -3.1m Ais Asp Asp Ala Glu Gii; Arg 



<2I0> 350 

<2XI> II 

<2-2> VKS 

<213> Hot-o sapiens 

<400> 350 

He Ser Al« 01 u Sly Sly Gin (ilv Val Glu- Arg 
I 5 10 

<210> SSI 
<21I> 10 
<212> ?M' 

<40Q> 351 

lie see Glu Gin Sh& Thr Ala Met Ph« Arg 



<210> 352 
<2I1> 10 




<400> 352 

lie Sex Glu Gin Thr Tyr Gin Leu Bar Arg 



<21Q> 353 

<211> 12 

<212> PET 

<2.13> Horao sapians 



Ser Asp Leu Asp Oly His Fee Val Szo Lys 



WO 02/46767 !>CT/GB< 5289 



<213> Homo sapiens 
<400> 354 

lie Ser Val Gly Ser Asp Sssr Asp Lew Val Tie T.rp Asp Pso Asp Ala. 

IS 10 15 



<2I0> 3SS 

<211> 22 

<212> FRT 

<213> Homo sapifsrsS 

<400> 355 

lie Ser Val 'Tvr Tvr Asn Giu Ala Thr G.lv Gly Lys 

1 JSt 10 

<210> 356 

<21l> 12 

<2i2> £&T 

<213> Homo sapiens 

<400> 356 

lie Sex Tro Ala Met. Gi« Asp .3er Asp hmi Siu Aj:§ 



<210> 3b/ 

<2II> 13 

<212> ?P.T 

<2I3> Borao sapisne 

<400> 357 

11a Thr Slxa He Tyr Slu GIv Thr Ser C&« lie Gin Arg 

1 5 10 



<210> 358 

<£li> 14 

<2I2> PR? 

<2I3> Homo sapiens; 

<400> 358 



lis T'&r He Pro Val Gin Thr Phs Sar Asn L&u Gin lie Arg 



WO 02/46767 



67/143 



K i i,H> 52m 



<21G> 35S 

<21i> 14 

<2X2> PRT 

<213>>- Homo sapiens 

<40D> 35 9 

lie <£\y £ j?ro ser Tyr Val Ala Pas Thr t-s© Glx; Gly G.U: Arq 

i 5 io 



.3 = ^ J^RT 
<213> Hciiio sapians 

<4(i()> 360 

lie Thr Glr ; Tyr Leu Asp Ai« Gly Gly lis Pro Arg 



<213> Hcwo sapless 
<400> 361 

Ilss Thr Sb?; Ala Tvr L«u Gin Asp lie Giu Asn Ala Tyr X<ys 

i s io 

<2i0> 362 . 
<211> 12 

<2I3> Hc;ao sapiens 
<400> 362 

II® Thr Trp s«r Ash Pro Pro Ala Sin Gly Ala, .teg 



apiary 



lie Val 5?ho L«u Glu GlU Ala Set: Gin Sla Gltt Lys 



<2X0> 364 

<2II> 14 

<212> Dl-~ 

<213> Home sapo.«ns 



WO 02/46767 PO7<5B01/»5289 
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<<1O0> 364 

lie Val lie Sly Met. Asp Val Ma Ma S«r Slw Tyr Arg 

I 5 " 10 




lie Vai Lex; GIu Asp 01 V ?hr Lau Kis Vsi Thi: Giu Gly Ser Sly Arg 

1 5 3.0 15 



<2X0> 3S6 
<212> 

<21S> Hosq sapiens 
<0Q> 366 

He Val Val Val Thr Ala Sty Vsi Axg 
1 5 



<210> 367 
<2li> 16 

<2VZ> ms 




lis VAl Tvr 01 v His Leu Asp Asp Pro Ala Ssr Gls Slu lis Giu Arg 

% 5 10 15 



<210> 368 

<211> 9 

<212> PP.? 

<213> Vkixr.o s-splsns 

<408> '368 

lie Trp Ala Asp He ?*c Ala Pro Lys 

1 s 



<2iC<> 363 
<211> 11 
<212> »HT 

<400> 383 

lie Tvr Ala Mat His Trp G.lv Thr As» Ser Arg 
1 5 10 



WO 02/46767 



<><*nn 



<213> Homo sapiens 
<400> 370 

li« Tvr Glu Lev, Ala AU Gly Gly Thr Ala Val Giy Thr Giy Asa 

I & 10 IS 



•<2X2> FRT 

<213> Hojao .sapiens 

<4G0> 371 

Tie ila e r Sla Lys 

I " S 10 

<210> 372 

<2ii> 13 

<212> 2RT 

<213> Hokso sapifexss 

<400> 372 

lis T'i'i: Gin I.U; Gin Qly Thr Sec Gin lie Gin hrg 

1 5 10 

<21S> 373 

<2II> 10, 

<212> PRT 

<213> Hokio sapiens; 

<400> 373 

Lys Hie His Ser S'ne Gly Tyr Ala Ala Acg ■ 



L-vs Acq 
1* 5 10 



<212> PRT 

<2I3> Homo sapians 



<400> 37S 

Lys Giy Asp :. 1 2hs Leu V«l Arg 



<21I> ? 
<212> ?R? 
^ > 3 - 



hvs cl , 

I 5 

<21Q> 377 
<211> IS 
<212> PKT 

<A00> 37? 

,Ly.s His Sin AX« X>«su Gin Ala Gltt II® Ala Sly His 81 u Pro Arg 

i 5 10 IS 

<210> 370 

<2li> 10 

<2I2> £RT 

<213> Hoiao sapiens* 

<400> 378 

Lys lie Slu Ssr T,eu GXu Slu (Slu II®' Arg 



<210> 378 

<211> 12 

<212> PRT 

<t L 3 - Horn? s 

<40D> 37S 

hys L«u Slu ai a Si a fceu Asp < 

1: 5 



<210> 380 

* : n ; a 

<2I2> PRT 

<213> Homo ; : -r:-\ 



Lys L>su Yal lis lie Glu Sly Asp. Leu Slu Ajt g 



WO 82/46767 
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<210' 



331 



<400> 381 

Lys Leu Val lie Leu Gl u Sly Glu L«ii Glu Arc? 
1 - 5 10 

<2lf» 382 

<21X> 10 

<212-> ?RT 

<2.I3> K;»ao sapiens 

<400> 382 

Lvs Mat Ask %mx Civ Val Giy Ala Tyx Arc; 

i 5 10 

<210> 383 
<2li> 9 

<ais> BRT 

<213> Horr.o sapiens 
•<400> 383 

Lvs Asa Sly lie 5?io leu Giu Leu Arq 

% S. 



<2I0> 384 
<211> .1.1 

-<2X3:> Kc";:o B3pii:'«s; 
<400> 384 

Lys '31?': Arsn Asp V«i Ahe lily GIu Ala Qlii Givs 



<213> Ho-no :5spi>;ri5 
<400> 385 

Lys Vai Pre Gin Vsi Sec Thx Pxo Thr leu Val GIu Vsi Se-r Arg 



10 



IS 



WO 02/46767 
<213> Homo sapiens 



72/143 



K i i,H> 52m 



l,ys Tyr Fro Tyx" Tr:p Pre His o I u P.: 1.11s Plu »sn Lxu 



<2].3> Homo sapiens. 
<40S> 3S1 

Lou Ala Asp Hot Ala l«au AX 8 Ley Glu Sor Ala Arg 

X 8 16 

<2X0> 338 

<2II> 10 

<2X2> ?AT 

<213> Hckio sapiens 

<4C0> 388 

Leu Ala Asp Val Tyr Gin Ala GIu Lou Arg 



<21i» 3S2 

<213> Homo ."upiero; 
<4Q0> 389 

Leu Ala Gly Thr Gin Pre Leu Glu Val Leu Glu Ala VaX Gin Arg 



<210> 350 

<an> 7 

<212> PSiT 

<213> Homo s«pie; 

<4 00> 330 



Lou Ala S«K S'ho Tvr Glu Arc? 
I 5 



<210> 391 

<213> Homo sapie; 



Leu Ala Thr Gin Ser Asjt Glu lie Thr lie Pro VaX Thr Fhs Gin Ssr 
15 10 15 



WO 02/46767 



Ktg 




<2I3> Ho;no sapiens 
<400> 382 

Lea Ala Val ®1« Ala £*u Sex; S«r heax Asp Gly Asp Ala Sly Arg 

I 5 10 15 



<2.13> Homo sapiens 
<400> 3S3 

J ; eu Ala Val Asn Mat Val Pro fhffi Pro Axg 
i 5 10 



<2I3> Horse aapifi-as 

L«u Asa Ala Sex Lsu Val He Ms Sly Val J 
1 * 5 3-° 



2l2> PRT 

213> Roma -saj>.i«»s 



SIu Gin Leu T,e\i rhiv Asr. Asn Arc; 



212> f'M 

223> Homo sapiens 



400> 3S6 



tea Asp lis Asp Ser Pro Pro lie Thr Ma «Kg 
1 3 10 



WO 02/46767 
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<2i0> 397 

<2XI> 7 

<222> PP;T 

<213> Hcsuo sapi«: 

<-10G> 397 

Law Asp tie Glu G 



teu Asp Lfssi tl« Ala Sits Gix; l-let Met Pro GAi Val Arq 

1 5 10 



<210> 3SS 

<2ii> 12 

<212> PKT 

<:213> Hosno sapiens 

<4C0> 399 

L«w Asp Asa lieu Val Ala lie. Leu Asp lie Asu Afcg 



<210> 400 

A . - ,x . i 

<40C> 400 

L«u Asp Val Tar Ser Val Glu Asp TjfC Ays 
1 S 10 



<2 1 35 I o.tkc i . e , 
<400> 401 

Leu Glu Ais Glu Asb Ask Leu Ala AA- Tyr Arq 
1 5 10 



10> 402 
1I> II 



WO 02/46767 i\ i GBOJ ti52M 



Giu Ala Pro Asp Ala Asp Giu Leu Pro lys 



<212> PPT 

<213> Hcj&o sapiens 

<400> 403 

Leu Giu Giu Giu QIv Sin Ssr Leu Lys Asp Giu Met Ala hxa 

■I 5 10 

<210> 404 

<21I> 13 ' 

<212> PH? 

<213> Homo sapiens 

<4C0> 404 

Leu Giu Giu Gly Vxo ?ro Val ThP Thr Val Leu 'Shx: &cg- 



<21Q> 


4 05 


<2ll> 




<212> 


PRT 


<2W> 




<400> 


405 



L«u Giu Giu Val A Fro Ash Leu Val hzg 



406 
PAT 



<213> Hoxacs sapiens 
<A00> 401 

Leu Giu Gin Sly Gin Ala n® Asp Asp h&\x Met V* <j Ala Gin W- 



<210> 408 



WO 02/46767 PCT/GB01/&5289 

mm 

<2H> 10 

<2l2> B'P.T 

<213> Koine; sapi-sns 

<40G> 408 

Lau Vh& Als Asp Ala siu Giu Glu Sla Arc? 



<21Q> 409 
<212> 222 

<4 00> 4 OS 

Leu Phe Asp Gin Ala Phe Giy Fro Arc; 

X 5 10 

<aio> 4j.o 

<2X1> XI 
<Z12> 2'B.T 
<213> Sctoo s«pi*as 

<40Q> 410 

Leu She Glu ftla Giu Giu Gls Asp .Xfeu •*!»* Xrtf 
X S 10 

<210> 411 
<2U> u 
s:_:> prt 

<213> Homo sapiens 
<4DQ> 411 

Lew 1 ' Gli; 2Ga 2 :: ?. 2 Is; ^ 2hr 21 , Asp Arc; 
I 5 10 

<21G> 412 

<21'1> S 

<222:> PRT 

<2I3> Hop-,o sapiens 

Leu Ph® Sly Ala Ala <Slu VaX Gin Asq 



<400> 413 



WO 02/46767 PCTJGmmSlM 

77/143 

'Leu J?h«s Set 61 y Asp Val Vai T,<au Thr Ala Arg 



<212> T'K'T 

<213> He™o sapiens 

<400> 414 

L«u i?he Thr Ero Asp Val .Tie Arc; 



<21Z> SRT 

<2.13> Hojso Kaplans 

<40G> 415 

Lan. T?he Val Thr Asn Asp Ai« Ala. Thr He Leu Asg 



<2ia> 

< 2 ].:;,> prt 

<213> ■ Hoii;o sapiens 



MM lh« tPyr Ser Thr Sh® Ala ffer As» Asp Arg 

1 5 10 

<M0> 417 
<2I2> S'RT 

- , ^ i ^ 

<40D> 417 

Leu G.Vf Ala GIu Va.I. Tyr His Thr Leu Lys 

i s ib 




<213> Hork> sapiens 

<400> 4 1 B 

Sly Asp Leu Tyr Giu (Sir. Glxj Met: Arc; 
1 5 ID 



WO 02/46767 



K i i,H> 52m 



<212> PPT 

<213> Koiao sapiens 

<400> 419 

L«u Gly Phe Glu Arsrs Gly s«r Val Leu .Lvs 

1 5 10 

<21i» 420 

<2U> 14 

<2U> PRT 

<'213> Hokw sapiens 

<400> 420 

L*a Gly Gly Ask Val Val Val Sec Lens SXu Gly Lys; Pro Leu 



<213> Howe iapieas 
•<40C> 421 

L©u Sly Val Glu Phe Asp Slu Thr 'J?hr Ala Asp Asp A?q 
1 5 %Q 

<21Q> 422 
<2II> 16 

<2i2> mr 

<213> Homo sapiens 
<400> 422 

Leu Sly Tyr XXe Leu Tbr Cys Pro Ser Asn Leu Gly Thr Gly Lau. Arg 



<213> Homo .-sapiens 
<400> 423 

L«u His Val Asp Pro Glu As« Phe Arg 



<2I0> 42 4 

<211> 16 

<2i2> PR"' 

<213> Homo sapiens 



lis AX* Pro Val Ala <3iu Glu Glu Aia Thr Val Pro Asn Asa Lys 



Val. His kin Vai V;;l r fhr Vai Arg 



<210> 426 

<21l> 11 

<212> r'RT 

<213> Horao sapiens 

<4Q0> 426 

Leu He Gla Glu V<sl Met lie GIv >31i.i Asp Lv.s 

I 3 10 



<210> 421 

<2ll> ? 

<212> I? ST 

<2I3> Hoi;:o sapiens 

<4C0> 427 

L«u lie Gly Tbr M« V«l ?i:c Sin Arc 

1 5 



213 > Hca-io ;api< ; 
<4G0> 428 



He ^ v::>: ass l>ys 

5 10 



<'213> Homo sepieiss 
<400> 423 

Leis lis S«>; Trp T'vs: Asp Ass 21:; Fhs Siv Tyr Ssr Asn Asa 
1 3 10 



<210> 430 
<2U> 10 
<212> sm 
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mam 

<2I3> Ho:aw sapiens 
<400> 430 

Leu Lys Asp Asp GIu Val Ala Gin Leu. Lys 
1 5 iO 



I 

<213 > Home sapiens 



Leu Lvs Pre Gin Tyr Levi GIu Glu isu Pro Glv Glu Leu Lys 
1 5 10 



<ZIX> 10 
<312> PR? 

<4 00> 432 

Leu Leu Ala Glu Pro Val Pro Sly lie Lys 



<210> 


433 


<211> 


10 


<2I2> 


pra? 


<213> 


Homo 


<4G0> 


433 



Leu 



Leu Leu Asp Glu Leu Lhr Leu Glu Gly Val Ala Ar:q 
1 5 10 

<211> 20 
<212> PR? 
- Hons sapiens; 

<4 00> 435 

Leu Leu Asp Gly Asp Asp Sly Fro Leu «gf 
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<21G> 436 

<211> 9 

<2I2> PK'f 

<21S> Homo sapiens 

<400> 436 

Leu Leu <31« Ala Gin Sssr His Ph« Arc? 
1 S 




<400> 437 



Leu Leu Glu Glv Glu Glu Asn Arq 

1 $ 



<210> 438 

<2Xi> 13 

<212> PPT 

<213> Homo aapi«ns 

<400> 438 

him Leu She Glu Gly Ala Sly Ssr Asa Pro (Sly Asp lys 
I 5 10 



<210> 439 

<211> 9 

<212:> PPT 

<213> Korco sapiens 

<408> 43S 

Leu Leu Glv G.lu L&u Lsa Leu Asp Arg 
1 S 



<'3ii--- 2.3 

<212> PPT 

<223> Honu: ssps-r 

<400> 440 

Leu Leu Leu Glu Phe Thr Asp Thi" Ser Tvr Glu Glu Lvs 

1 S 10 
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mi in 

<400> 441 

L«u Leu Leu GXti Tyr Thr Asp S«r S®r Tvr GX« C51u Lys 

1 5 10 

<?.1'<:> 5? FT 

<2.I3> Hcxuc sapiens 

<400> 442 

Leu hatx Asn Leu Tyr Pro Arg 

1 5 



<212> ?KT 

<J:13> Homo sapiens 

<400> 443 

Leu. Lku Sex: Aia Giu Pha Leu Giu Giu Hi; 



<2!0> W 

<2ll> 9 

<212> ?RT 

\2I3:> Ko:eo sapiens 



Leu Lea TSu: Ser Giv Tyr Leu SXp Arg 
1 5 

<2U> 10 

<213> Home sapiens 
<4Q0> 445 

Leu Leu Vai Vai Tyx ?ro Tr» Thr Gin Ar« 

1 S 10 

<2I3> Homo sapiens 
<4 00> 44 S 

Leu vo' ,>- T m x Vai AJU , v ljo Vai Ala Ala teg 

i s id 
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<400> 44? 

L«u Asa Asp *he Ma Ser Thr Val Arg 



<2I0> 44S 

<211> II 

<212> SRI" 

<213> Ho»o 



U u G • rhJ Asp so hi As; x lis Arc 



<:210> 449 

<2Xi> .16 

<2i2> B&T 

<2I3> Boko sapiiirisi 

<<!0C> 443 

Xiefit Asn Leu GI« Ms tie A*n Tyx Met Ala Ala Asp Sly Asp J>h* Xtf* 
1 5 M IS 



<$!%> 16 
<400> 430 

L«« ?x;o As» Gly Ser Gi u lie Zxq Leu Pro Pro lie Leu 1.8X3 Gly Arg 



<2iS> r;c;sc; .sapiens. 



<400> 451 

Ks$ GIu S?he lys 
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84/143 

<400> 452 

h&u Pro Phs vto lie lie Asp Asp Arg 



Ley P?.c, L«u Gin Ast> Yai TyK Lvs 

1 s 



<210> 454 

<2ll> 10 

<2IS> i-S'7' 

<213> H;>f»o s; spier;. s; 

<4Q0> 454 

P>;-y Gin AJU Val The Asp Ast> His Us Arc? 

t'" 5 10 

<210> 455 



<212> PM 1 

<213> Hsxra© sapiens 



T--G--S Gifi Asp Gl\i Thr AsiTi Leu Arg 



<2XQ> 4SS 
<2ll> 10 
<2.12> 8.RT 



: S'r« Leu Pre ?hr Ala Gin Arg 



Lett Gin His Gly 5m 



He b&u Gly £h«j Fio hfs 
IG 
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K i i,H> 52m 



<210> 458 

<211> 13 

<213> PRT 

<;>13> Hem© sapiens 

<400> 468 

Leu Gir; Ser lie Glv Thr Glu Aso Thr Glu Qlu Asn. Arg 



<213> HoKio sapiens 
<4Q0> 4SS 

L-eu Gin Se«r Ssr Asp Gly Glu lie Fhe Glu Vsi Asp Vs.;. Glu lis Ala 

1 5 10 15 



<2X0> 4 80 

<21i> 9 

<212> FRT 

<213> Komo sapiens 



S*sr Txp l-?o Tyi Ss>: Sec Ar:g 



<513> Horao sapiens 
<400> 461 

Leu <31« Vsi Ala Glv Slu Ii« Thr Thr Sly Pro Arc? 

t 5 10 



<213> Homo ; v v*'- 
<4DQ> 4 62 

Leu GXk Val Ser Gin Gin Glu Asp lis Thr Lvs 

X 5 10 
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<212> PRT 

<213> Homo sapiens 

<4Q0> 4S3 

Leu Ax g Asp Asp Tnz Giu Ms Ala lie Arg 



<::ic> 4g4 

<21I> 12 

<212> PP.? 

<2i3> Bejno sapiens 



Sex Ala leu Ala Gin Ala Gin Lpa 



<2X0> 465 

<211> 3 

<212> PRT 

<213> Ho?B_o sapiens 

<40C> 465 

iteu Ser Plu Asts ' Ty* Gly v&i &va> 

1 5 

<2I0> 466 

<222> S 
<212> 

<213> Homo sa pi errs 

<4&0> 466 

Ley ser i'ro Phr Asp Asn Lei; Fro Arc 



<213> Hoi«o sap Pros 
<400> 4 67 

Lea Ser Gin lie Sly Vs.I Glu Ask Th£ Glu Glu Ask Arc? 

15 10 



<2I0> 


466 


<211> 


13 


<212> 


PPT 


<2I3> 






46:8 







Ser ?he Ser Pro Asn Phr Ply hyd 
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5 



$7/143 

10 



<:113> Homo srspietas 

<400> 4SS 

Leu ; x Pb i"- h 



<212> ?RT 

<213> Ho??jo sapiens 

<:4O0> 470 

Lev; Thr Leu Ser Ala Leu L«u Asp Qly Lys; 



<2i2> BR? 

<213> Homo sapiens 

<«DQ> 471 

Leu Thr Asn Ser Sin Asr; f>h« Asp <3Ia Tyr Met Lys 



<2'10> 472 

<2il> 16 

<212> ?RT 

<223> Host© sapie; 

<40Q> 472 



?a G.l % lie Val Tyr Tyr As SI 5l2 His Ala 
1 5 10 IS 



«00> 473 

Leu Val lie lis Glvs Ser Asp Leu Gla Arg 
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88/1.43 

<213> Homo sapiens 
<400> 474 

£e» V«I lis lie Thr Ala Giy Ala Arg 
I 5 

<2i0> 475 

<:213> Koxao sapiens 
<400> 475 

Leu vsl lie Asa <Sly &sn Pro He Tht lie Gin SXu Arcf 

<21Q> 476 

<211> 10 

<212> PRT 

<213> Boiao sapiens 

<4C0> 476 

Lev VaX Asa SXu V«i Tisr Glu Phe AXa nys 



<400> '477 

Leu Val G.lo Ale ?ha Gin T s he Thr Asp Lys 

1 & 10 



<212> P^T 

<2i3> UOifiO saM:«)S 



Lew Trn G.I v Asp Sex fAl y lie Gin Gin Cys Aers Arq 

X 5 10 



<2Xi> ii 
<212> 

<213> Homo sapisns 

<400> 479 



Leu tvr ?to Glu Sly i.-a=i Ala Sin. Lea Ala A>;g 
1 S 10 



.Ala Gin Tyr V'.ro Asp Leu Arg 



<4Q0> 481 

Leu Tyr S«r Leu illy Ash Gly Arg 



<212> PRT 

<213> Homo s;ap:ier;i : 



Leu. Tyr Thr LeU V«l Lew Thr A.sd Pro Asp Ala Pro Ser Arg 

1 5 10 



<210> 483: 

<211> 5 

<212> PRT 

<213> i\05O sapiens 

<400> 483 

Met Ala Asp Leu His Ala Val Pre Axg 



<210> 4 84 

<211> 12 

<212> PRT 

< 2 A J >~ A ren ; : - 



Als to] ' - ^ f. CA -M' ' Lys 

Iff 
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<400> 485 

Ms Gly Thr s. She. Asp Ph-a Slu Asju H<s-.t hys «rg 



<213> Homo sapievss 
<<100> 486 

Ksfc Asp Ala G.Ut His Pro Giu Leu Arg 



<212> PRT 



<4CQ> 437 



Mat x . ,3 Asr; GIv; ?ha Val Ala Val Thr Ssr Thr Asn Ala Ala L-ys 

1 s w IS 



<2.io> 4sa 
<zn> e 

<312> P«S 

<213> Homo sapiens 

<4QQ> 4SS 

Kst Fhs Asp Val Gly Gly Gin Arg 



Mar pp e Giu ?ha Tyr Gir ; Axg 



Met: e I»eu S*Jt « o i.£ Lys 
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Met lis <3iu Glu Ala Sly Ala Il« lis Sex Tat Arg 



<210> 492 

<2ii> 11 

<212> PST 

<213> ttomc v-> 

<4QQ> 492 

Met lie Gly Glv Pro lis Ley Sro S<a.c Glu A •• ™ 

1 S 10 

<2X5}> 4«3 

<212> ?RT 

<213> Home sapiens 

<4 0G> 493 

Met. Leu Ley Ala ksrs Gin Gly Gin S«r tPrp Xys 

1 5 .10 ' 

<210> '494, 
<211> 9 
<212> PRT 

<400> 494 

Met Leu Leu Tyr Thr GXu Vai Thr Aeg 



<210> 495 

<211> 7 

<212> PRT 

<213> Homo sapiens 



Met Leu Pro 3e.r Phe Val A?:g 



<210> 4S6 

<211> 7 

<2i ;:> prt 

<213> Homo sapiens 



4Q0> 496 

et Lew Pro Thr: Plxs Val Arg 



<400> 497 

Met Lew Val Asn SXu Asa j?be Glu Glu Tyr l,«u Arg 



<2U> 1? 

<212> FRT 

<213> Hoiko sapiens 

«C0> 4SS 

Met J-ro ?h« Pro Val Asn His Gly Ala. Set Set SIu Asp Thr L-ew Leu 
I 5 16 15 



<212> PR? 

<2I3> Hoixci sapiens 

<«00> 4SS 

Mat Pro Leu Phe <3lu His T'yr Thr Arg 



<2il> 15 

<212> PR? 

<2I3" V-™~ • ■ r;i 



£.« e As.G Pre i i Lys 



<2I0> 501 
<21I> 7 

< 2 1 3 > H CSS O & a p : •: 



<4QG> 501 
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Val 



<2I3> Koswo sapiens 
<4.Q0> 502 

Met Thr Asp Ser Phe Thr <Sla Gin Ala Asp SXtt Val Thr Ala 61« Val 

1 5 10 15 



<210> 503 
<2X1> 7 



PRT 

Homo sa: 



<Z10> 50,4 

<213> Homo sapiens 
<400> 504 

Mat: Val Glu Sly Pha Pha Asp Arg 



<400> 505 

Met Val lie Pro Gly Gly Tie Asp Val Kis- 'Sir Arg 



Mat Val Met Thr Lau Thr Phe Sly Asp Val Val Ala -Val -Ahg 
1 5 ' is 



WO 02/46767 



K i i,H> 52m 



<Z10> 507 

<222> 14 

<2X2> )rRT 

<213> Homo ; 



VAl. Gly G.i.u Asn Ala Glu ?he Glu Arg 



<400> 508 

Ms- Val Val Glu S«r Ala ?yr Glu Val lie X»ys 



<212> VUT 

<2i:}> Ror&u sapieaa 

<400> SOS 

Asm Ala Val Th* Gin Glu Phe fciy Sro Vsi Pro Asp fhr Ala Arg 
X S . 18 15 

<2t0> 510 

<zn> 12 

<212> PRT 

<213> HoiKO ;>api;->?u; 

<400> 5X0 

Asej. Asp Hus Thr Glu Glu Glu Glu Ala Gin Val Arg 



<21D> 5.11 
<2I1> IS 
<212> BET 



Glu Asp Ala Ala Glu l.eii Val Ala Leu Ala Glu Ala Val Aso 



Ala Arg 
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K i i,H> 52m 



<21Q> 


512 


<211> 


13 






<213> 


Homo 


<400> 


512 




a Sin 


<210> 


513 


<2U> 


n 


<2l2> 


PRT 








513 


Asa ?hs lie 


<211> 


514 




?M 


<213> 


Homo 


<400> 


su 


Asa 5h< 


s Set 


<2IG> 


sis 


<211> 


9 


<212> 


S'RT 


<213> 


Homo 


<40Q> 


515 


Ask .sly Asp; 


1 




<210> 


SIS 


<211> 


8 


<212> 




<213:> 


Homo 


<4GC> 


.sis 


Asa &ly lie 


1 




<21Q> 


517 




13 




PR? 
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Ash Gly Ssr: Gly Thr LeU Asp L«U Glu Glu ?he Lau Acg 



<210> SIS 
<2ll> 6 
<212> PRT 
^. i A v 

<40C> 518 

As r Il« lie Leu Glu Glu. Gly Lys 



-,Ac" ',<•>' Sapiftj'iS 

<4D0> SIS 

Ash lie Leu Gly <3Iy Hht. V«i Ph* Arc? 
I , 5 

<2I0> 520 
<211> 13 

aia> PR? 

<21S> Homo sapiens 

«SOQ> 520 

Ask He Leu Leu Thr Ase Glu Glrs Leu Glu Se.tr Ala Arg 



<2XQ> 521 

<21I> 13 

<:>12> PRT 

<£13> Hci5so> sapiens; 

<4Q0> 521 

Asr, Leu ?he Ser Glu Thr Leu Ssr Leu Gly Ser Gin Lys 

I 3 10 



<212> 

<AL!> Horeo sepie.es 
<400> S23 

Asa Lsu Gly Leu Glu Giu LsU Gly lie Glu Leu Asp $xo As# 
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h i GBOj {mm 



<211> 9 

<212> PiST 

<2I3> Hohui savAftp.,-. 



i Asr; His Vai 3er Tyr Sly Arg 



<2,1.3> Viomo siipisffiii 
<400> 52 4 

Asa heu Gin Tyr Tvr A.s& lis SA.r Ala Lvs 

X 5 10 



<2I1> 8 

<212> f'KT 

<213> Hoiks sapiens 

<400> 325 

Asa Kafc GXy Leu Tyr Sly Sla Arg 



<2i0> 526 

<2ii> 12: 

<2i2> 

<.213> F.omo r:-: . : v.-r 

<400> 526 

Asn Asa lie Aia Met Ala Lau SXu Vai The Tyr Acq 

X S 10 



<210> 327 

<2XI> XX 

<212A FRT 

<213.- H''.\'ft-> .-sapA"'.-.^ 



sn Asn Leu Assii Aco 3<sr: Trp Gixi S=$o ?fce Arg 



<2X0A 228 

<2X1> 13 

<212> ART 

/ ' N ' ; . -s 



<4 00> 528 



mm 



ksn Th.S Val Gly Ls;: lis Gin L<aa A Arg Pro Lys 



<2I2> t>m 

<213> Koffic; sapiens ; 
<400> 529 

A-S 11 Pro Asp Asp X1& Thr Asn Gixs Slu ¥yr Gly Glu. She ?yr Lys 
I S 10 IS 



<212> ?M' 

<2I3> Home sapiens 

<4Q0> 53.0 

Asa Pro Asp Asp li« Thr Gin Cilxi Sly T?yr Gly «31u the 'i'yr Lys 



<ZIQ> 531 

<211> 14 

<2I2> PKT 

<2I3> Homo sapiens 



ty£ £h« Val Gin Tsp lie Pro Asn Asa Val Lys 



<2X2> 2RT 

<213> Homo sapiens 

<400> 532 

Asn Thr Sly He IX« Cys Thx lie Gly Vzo Ala Sar Ajcg 



<213> homo sapiens 
<400> 333 

h&n Thr Pro Ais H-sk Ala Glu } 



WO 02/46767 



K i i,H> 52m 



<21S> ?RT ■ 

<213> Koaxo sspieus 

•<400> 534 

As r VaX Ala Asp Tyr Tyr S'.co Glu Tyr Lys 



<210> 535 
<2il> IX 
<2I2> ?M: 



Sst: Val Asw Leu Set- Th r. ?h« ffz ©In Ash ht$ 

i ■ 5 W 



<210> 536 

<211> 8 

<212> H<T 

<2I3> Homo sapiens 

<;406> 536 

Asm VaX .\sb Vai Glu Pfce Phe Lys 

a s 



<2I0> 537 

<212> PRT 

<2i3> Homo sapiens 

<408> 537 

Asn VaX fen Gin Ser Leu Leu Glu Leu His hys 



<210:> 538 
<£I1> 13 
<Z12> PRT 
11 

«5 00> 538 

Asu Val Thr Vai Thr Asp Vsl Asp lie Val She-. Bsx Lys 



1 



5 



10 



10 




Hojno sapiens 



Val JjSU Ser Sly Gly Ser Thr Met Phs Arg 
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<213> Hotao sapisas 
<400> S4Q 

&st\ 7yr Leu Ssr Gin pro A.t:g 



<2I2> S?RT 

<213> Hojikj sapiens 

<40Q> 341 

£'i:o Jfet Thr t-eu Giy Tyr Trg Asa Us Axg 

I 5 10 



5 LI 
<2I2> ?Rt 
<2!3> Hcsso sapiens 

<:40Q> S42 

fro Pro Tyr: Thr Val Vsl Tyr Ph<s Fio Vsi Arq 

1 & 10- 



<210> 543- 

<2X1> 12 

<2i2> vm 

<S1S> jiorso sapiens 



ro Lys 

5 10 



<400> 544 



OLn Ala lie ?br Gin Val Vai Vsi se* Ar§ 
1 5 10 
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Sirs Ala Vai Gin ll< v 

1 5 10 



<212> 2RT 

<213> Homo sapiens 

<4QD> 546 

Sin Asp GIu His Gly Phsa XI© Ser Arc? 
1 5 

<21Q> M7 

<ZIl> $ 

<212> PET 

<2X3> Hcano s&pi&ris 

SXti Asp Gly S«r Val Asp Phe Gly Arg 



<2I0> M8 
<211> 13 

•;213> Homo sapiens 
<4©0> 543 

Gin Glu Aia Asp <31u Ala ar Lei: Ala Arg 

1 5 10 



<2XQ> S45 
<211> 13 

<213:> Homo sapiens 
<400> 34S 

Sl« Glu Tyr Asp Siu J?sr Glv Pro Ssr lie Vsl His Arg 
X 5 10 



<2I3> Homo sapiens 
<400> 550 

Glri Fh« Lau Ssr Siu tThr Glu Lys 
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<21G> 531 
<2il> 13 
<2I2> 1 PR? 
<21 3; 

<400> 551 



Vai A.U Thr Asa Thr Asp Gly l>ys 

10 



<400> 552 

Gin 6.1. V G.lv L&u G.ly Pro Met Asn lis Szo Le\; Vai Ser Asp Pro hys 

I 5 10. 15 



<212-- Hess ^ Xfi;';, ~ 

<40D> 553 

GXk Gly lie Gin Phe Tyr Thr Gin L<su Lys 

1 5 10. 



<21Q> 554 

•■:?::/:> AR? 

<213> Hcr^o .sapiens 
«500> S54 

Gin His Vai Thr Glu Ala Phe Gin Phe His Vhe 

I 5 10 



<210> 555 

<an> 8 

<212> ART 

<S13> Hoso .sapiens 

<4D0> 555 

Gia lis lie vai Gi« «1« Ala Lys 
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<400> 5.5.6 

&lti lis teu Leu Pro ?he Arc? 



c 2 1 3 > S- 
<4Q8> SS7 

Sl;o lie Thr Val Asn Asp Leu Pso V«l Slv Ar<? 

1 S 10 



<S10> 558 
<21I> 3.4 

<2I3> Homo ;;spi«ns 
<400> 553 

Gin Tie Tvr Vta Pro lie Asr- Val Lsu Pre S.er Lea Ssr Atq 
I 5 10 



<21Q> 555 

<2ii> 12 

<2X2> 'POT 

<213> 'Homo »«pi«as 

<400> 559 

Ur eu s?he- ms- Pro Givi Gist Hs Tin Gly Lys 



<4W> 560 

Gin Leu II® Cys Asp Pro S«r Tyr lis Pro Asp Arg 



<2I1> ? 

<2IS> Homo sapi«x;s 
<:4G0> 561 

Gin Leu Leu Leu Thr AX a Asp Asp Arg 



_ , 562 

<213> Xior sapiens 
<4 00> 562 

Sin Leu Leu Thr Lets. Ssr Ser Slu Leu Sar Gin Ala Ar.g 
I S 10 

<2H3> 563 

<2II> 13 

<212> ?RT 

<2I3> Koiao sapiens 

<400> 563 

Gin Leu Gits. Ser Leu Thr Cys Asp Lax; Giu Ser Leu A.tg 



\213> Ho«w sapims 
<400> 564 

Gin Met Ser Leu Leu Leu Axg 

1 3 

<210> 565 

<211> 11 

<212> PRT 

<2I3> Hotfio rsapi&ris 

<4Q0> 565 

Gin Gin lie Ssr Leu Ale Thr Gin Mat Va.l Arg 



<213> Hot«o s spies s: 
<400> 566 

Gin Ser ®rc Vai Asp lis Asp Thr His Th* Lie Lys 

1 5 10 



<2i0> SS? 

<2ii> a? 

<212> BET 

<213> Hoiac sapiens 
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<400> 567 

Sirs Thr Gin VaX S®r Val Leu Fro KU: Gly Civ Slu Tkr Pro Lew Phe 
1 S 19 IS 



<210> 5SS 

<2il> 9 

<212> BRT 

<2I3> Homo sapiens 



<400> S68 

Sirs Thr Val Ala Val Gly Val lie Lys 



<2ll> B 

•<212> !?K'P 

<2i3> Homo sapiens 



Sin Val Lsu Fhe 3e>; Ala Asp Asp Axg 
X S 

<218> 570 

<21I> II 

<212> PST 

<2I3> iic \ sapiens 

<400> 570 

■Mn V«i Tyr Het S®r Lau ?ro Gin Gly CIu Lys 



<210> 571 

<211> 10 

<212> PRT 

<213> Heiso sapie 

<40G> 571 



<210> sti 

<21I> ? 



<4O0> 572 
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Axcf Leu Asp Asp Tyr Lvs 

1 5 



<210> 573 
<S 1 1 > $ 

<213> Homo sapiefis 
<4S0> 873 

A*c? Tvp Pro II* Val Sly Val Arg 

1 S 



<210> 574 

<211> 10 

<2.V2> ART 

<213> Homo sapistis 

<400> 574 

Ser Ala Asp Phe Thx Asa ihe A.;p Pro Arg 
I 5 10 



<21Z> PRT 

-AiVA> Borso sapiens; 

<4GC> S.7S, 

Ser Ala Asp Thx Leu Txp Asp lie Gin Lys 

i 5 10 



<273> Hosio sapiens 
<4G0> 576 

S«r AU Tvx Giy Gly .T,«m Gin Thr Ser Ser Tyr fcfctt Ket Ser Tax Arg 
1 " 5 10 lj 



<210> 57? 

<22I> 17 

< 0 

<400> 577 

Ser Tvr Ser Ser ?vr Sex Aia Vso Val Ser Ser Ser Leu Ser Vsl 
i 5 10 15 



Arg 
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<2I0> 57 B 

<211> 13 

<212> v-m 

<213> Horao 



Giu Giu Gly He Giu Tyr Lys 



<2I3> Homo s-;;picv 4 £ 
<4 00> 579 

ssr Gio tie Asp Levi Ph« Asn Ha Arg 

1 S 



<2X0> 580 

<2X2> SET 

<213> Hoxdo rsapians 

<4C0> 5.8.0 

;8 : e:tr Gift lie Asm I»*tt 'Lsu Asa lie A>:g 
1 5 



<2ll> § 

<2K;> ?KT 

<213> Homo sapiens 

<400> 581 

Ser Giu Leu Gly Asa ?ha Glu 'Lys 



<210> 582 

<2ii> 9 

<212> PHT 

<213> Homo sapietis 



Met Pro Fro Vsi Gift Pha Lys 



WO 02/46767 



<40Q> SS3 t 

S«r Giu Ash Gly L«u Gii Phs Thr Ser Ssr Sly Ala Asn Thi" Glu 



<Pi;;> 



Ser Gly Thr lift Thr Qiu. • : ■ •., GU; L-eu Val Gly Le\- M«t Asn Lys 

I 5 10 < 15 



<212> PR? 
I - } cm< s&i 



Ssr G.U; Val J.Ia Gly A.;c; Gly As;n GIr. lis Giu lie Giu Ho Pro ?> « 

.1 5 10 IS 



<£12> FST 

<213> Homo sapiens 

<400:> 586 

Ser Pfoe Giu Asn Ser Leu Gly Ha Asn Val Pro Arg 



3?RT 

Homo sspisas 



Ser fhe Geu TIo- Trp Val Asa Glii Gly Aop His Thr Ar« 
1 5 .10 



WO 02/46767 



K i i,H> 52m 



<2i2> ?m 

<400> 58S 

3ar j?h« Lsu Sec Gin. Gly Sir; Val Lex- Lys 




<2I3> Hoiko a&p;:.«:KS 

<4oo> sm 

S«r <3Iv Tys She Asp GIu Arg 

1 5 



<210> 590 

<2.U> as 

<2i2> PHT 

<213> Hospo sapiens 

<40O> SSO 

Ser hzxi Ala ksn Glu Lsu Ala X»*» Val Asp Val X,eu Glu Asp Lys 

i * 5 10 is 



<Z11> 12 

<22S> BfcT 

<2!3> fiDfRO sapiens 

<40D> 591 

Set Leu Ala Glu Gly Tyr VhQ Asp Ala Ma Gly Arg 
I 5 10 



<2I0> 5S2 

<211> 8 

<212> PPT 

<213> Homo sapiens 

<400> S92 

Ser Lsu Asp Ala Asp Gla 3?ha Axrg 

i s 



<21Q> $93 

<211> 7 

<212> FRT 

<213;> Hoifitt sapiens 



•S Leu Asp She Tyr Tax Arg 



I Hi US 



PCT/GBOi/05289 



<210> 594 

<211> 9 

<212> S?RT 

<213> Boxao sapless 

<400> S34 

$«u- Leu ?he Asp Tyr His Asp Tbx Arg 



<:213> Korao sapiev;s 
<S00> S9S 

Sec J>he Asn Tyr Kis Asp Thr Arg 



:23.2> S?RT 

::AU> Homo sapiens 

;400> 5SS 



Leu Giy Ser Arg 



<2X0> 598 

<2XT> 14 

<212> ?RT 

<213> Hoit-o sapiens 

<400> 598 

S«K Leu Tyr Ala Ser Ser gxo (Sly Gly Val Tyr Ala Thr Arc? 
1 5 10 



wo 02/4676? YKriKimnmim 
111/1*5 

<213> Home sapiens; 
<400> S3S 

Ser »t V Bis "--r % i Sar Gi' Asj hx er Si? A 

1 5 10 15 



<21Q> SOD 

<211> 15 

<212> VSt -j 

<213> Hoxso saplexss 

<400> 600 

Sor Met Leu Glu V«l Asn Tyr Pre Mst Glii As?i -3iy lie Val Arg 



<21Q> 601 

<211> 12 

<212> ?RT 

<213> Koiao s;spier:s 



Sef: Pro htn Thr Tv ?: Giv VAX Gly V;A Is;; As« Arc; 
1 5 10 

<210> 602 

<211> 12 

<212> PR? 

<213> Homo sapiens 

<4C0> 602 

S«r Pro Sar Th r Gly L«U Tyr Asp Asn I>eu Glu Lys 



<213> Hcsfio sapi.fan.;> 
<400> 60.3 

sar Gits Glv Si'i ! Glv? Fro Thr Tyr Aso Vai Ala Val Giv Arcs 

1 5 10 



<2I3> ' me sapi s 
<400> 60.4 

Sar Gin h&u Leu Gly Ser Ala His Glu Vai Gin Arg 



WO 02/46767 



<210> 605 

<2ll> 8 

<212> PRT 

<2.13> Hoasa 



lie L«u Asp A;: ;'j 



< 2 1 3 > K«mo :;apian:> 
<400> 606 

Ses S«r Ala S&x She Set fl-.r ?hr Ala Vai Ses Ala Arg 

I 5 10 

<210> 60? 

<ni> ic> 

<212> PRT 

<2.13> Horjo sapiens 

<40D> 607 

Ser ger (S3.u u Xl« Glu S«c Ala j?b* Asg 



<2X2> PRT 

<2.I3> Lorao sapiens 

<4Q0> 608 

Ser Sec Lex; Ser Ss.c Ala Gin Al« Asp ?hs Asa <31n Asu Ala Slu Lex: 



<213> Boss© sapiens 
<400> 60S 

Ser Sex Tyr Tyr Val Val Ser Sly Asm Asp Fro Ala Ala Glu Slu Pro 
1 5 10 16 



WO 02/46767 

Bar Airg 



<2X3> Homo sap is:; a 
<400> 610 

.1 S 10 IS 



<2I1> 11 

<212> PR1 ! 

<2I3> Homo sapiens 

<400> 611 

Ser Thr Leu Met Asp Thr Leu Phe Asti Thr Lys 



<210> 612 

<2i •> 9 

<;>.12> PR" 

<213> Hwio sapiens 



Glr. f Phe .Pi a Glu N 



<213> Homo sapiens 

<4O0> 613 

Ser Ala Gin ,-. Pla 3e.t Leu Thr < * Gin Ara 

t 5 10 

<212> VKS 

<213> Homo sapiens 

<40Q> 614 



Ser Val Gly 



<• " ^ " * C v'1 fir Lys 

5 10 IS 



WO 02/46767 P€'*7€80MS28*> 

<2I2> SJfiT 

i5 torn; & ir erii 

<4C50> 61 S 

Ser VaX 5?ko Thr Ser Thr Val ?b« Tyr Pro Ssr Asp Sly Vs.! Ala Thr 
I 5 ' 10 15 



<213> Koa» sapiens 
<400> 616 

Ssr Val ?hx <*±u Gin <Sly Ala <3iu I>eu Ssr Asn Giu Glu Ar<f 

X 5 10 



<210> 617 

<211> 9 

<212> P3*T 

<3i3> Homo sapiens 

<4 00> 517 * : 

Se s Trp Asn Sl« Thr L-au Thr Ser Aca 
1 5 



<210> 618 

<2X1> 18 

<212> FRT 

<213> i!e-!» sapiens 

<400> 613 

Sex Tyr Glu Leu Pro Asp Gly Gin Val I.l« Thr lib Sly Asu Slvs »rg 



<210> 613 

<211> 10 

<212> PRT 

<2i3> Hc-r.so sapiens 

<400> 613 



Ser Tvr Glu Lsu Gin «ln Set; Asn Val Arc; 
1 5 10 



115/143 

<400> 620 

Ser Tvr Sec Pro Tvr Aso Hst. Leu GIu Ser lie Aar§ 

1 5 10 

<2i0> 621 

<211> 20 

<212> PRT 

<213> Homo s»p±«ns 

<400> 621 

Thr Ah Ala Qlu ' -> Leo Girt S<s.r Sin Qlv Ssr Sin Ala ' v Sly Ser 

1 5 10 15 

Gin Thr Leu Lvs 

<21C> 622 

<211> 13 

<'212> PRT 

<2I3> homo fispiens 

<4 00> S22 

Thr Ala Met As» <3la Ais Ley Gin Trp Leu <31u Asp Lvs 

1 5 10 

<210> 623 

<211> 14 

<212> ?RT 

<213> Howo .:»ien.s 

<4C-Q> £23 

Thr Ala Thr C-Io, S«x Pba Ala Ser As;p Pro He &su Tyr Arc? 

1 S 10 

<210> 624 

<2Xi> S 

<212> PP.? 

<213> Homo sapiens 

<400> 624 

Thr Ala Vsl Cy;s Asp Tie ?.ro Pro Arg 



<210> 625 
<211> 15. 

<213> BOTTlO SSpiCJKS 



WO 02/46767 FO7GB0I/«f52{i9 
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Thr Asp Asp ?yr Leu Asp Gin 'Pro Oys Leu SXu. Thr Val Asm Axa 

1 5 , : 10 lb 



-<212> 'PPT 

<313> Homo sapiens 

<400> 626 

xhr Asp Pro 3s r lie Levi Sly Sly Met He Val Arg 



<212> m? 

<213> K»Ktc sapiens 



Thr Gin Sly Asp Gly Val Tvr Thr I.eu A.sn Asp hVs 

1 s io 

<2I0> 626 

<2ii> 13 

<212> ?P.T 

<213> Homo sapiens 

<400> 6.2 8 

Thr >3iu Glv Asp Sly Val Tyr Thr Lku Asn Asp Lys Lvs 

X 5 10 

<2X0> 823 

<axi> is 

<2I2> ART 
<213> 1 osii; sr 

<40C> S2& ' 

Thr Six; Sly Asp <Sly Val Tyr Thr Lea; Asri Asxs 81a Lys 



<213 Hoi >^ sat i m $ 



Thr ?he Ala Giy Val Asp Aro Gin Thr Thr Sar Met Arq 

1 5 10 



WO 02/46767 



K i i,H> 52m 




<400> 631 

TlU Glv: Ala lie V«l Asp Val Fro Vai Sly Gltt Glu Leu Leu GXy Arc 

1 5 10 X5 



<21I> 8 

<2i?> ?KT 

<:>I3> Ho:-!io sapiens 

<40f?> 632 

Thr Sly Ala Gin. GXu Leu t-isu Arg 



<210:> 633 

<sn> io 

<Z12> j?RT 

<2I3> Hojbo sspiftr.s 

<4 00> 633 

Thr Gly Giu Tyr 3?r© Val »ro Leu Il« Mg 
i 5 10 



<2X0> 634 

<21I> 10 

<2X2> BRT 

<'2X3> Homo sapi«;i.s 

Thr Gly Si si GXu lis Pro VaX Ask Val hrq 
I ' 5 10 



<40Q> 635 

Thr Giv Thr Ms G.i.u Met Ssr Ser lie Ley GlM Sly Acej 
1 5 X0 



* . " - - i - - 

<400> 63 S 



WO 02/46767 PCT/GB01/&5289 

itmm 

ThX His Leu Ala ?£o Tyr Ser Asp <3Xu Arg 
1 5 XO 

<210> 63? 

<212> ?RT 

<2X3> Homo sapi.sn.-s 

<400> 637 

Thr His Sax Asp Gin Ph« Leu Val Ala 3»h.e Ays 



<210> 633 

<2!i> 12 

<212> 5?HT 

<213> Homo siapiens 

<400> S3 8 

Thx lie Ala Met Asp <sly Thr 01 a Sly Leu Val Arg 



<2X1> 13 

<SI2> 3?RT 

<2X.3> Horno sapiens 

<400> 639 

Thr He <3lu Ala «U Ala Ala His Sly Thr Val Thr. Arg 



<212> PRT 

<2.13> Homo sapiesis 

<4D0> 640 

Thr lis GIu Tys Leu Gin Fro Asm Pro Ala Sax Arg 



Thr lie lie Ser Tyr lie Asp Giu Gla Fhe G-lu Arg 



<2i0> €42 
<£il> 13 



WO 02/46767 !>CT/GB< 5289 



<2I2> PRT 

<213> Homo sapie: 



<400> 642 

Thr lie F'-o :U «f"p Civ ?u$:i 'a* v " % ' " ~ Arg 



<212> PRT 

<:;: .L 3 > Kosxo sapi 



<4S0> 643 

Thr Lys Pro lie T~p Thr Ar:g 



<210> 64 4 

<21i> 9 

<212> FRT 

<2I3> Jicj-c- sapiens 

<400> 644 

Thr Lsn Giy Us lau Giy Leu Giy Arg 

I 5 



<2I0> 645 

<2'i.l> 1 2 

<2I2> PRT 

<213> Horso sapiens 

<4&a> $45 

Thr Leu Vai Met Ma Val Tyx Asp Vh» Asp Arg 

I 5 IP 

<210> 646 

<21i> 14 

<2I2> PRT 

<2I3> Same sapiens 

<4QC» 64 6 

Th£ Leu Vai Met Leu Asp 'Sin Sin Giy Qlu Gin I-au Siu Arg 




<4 00> 647 



Slu Leu Gin Slu lis Asa Arg 



Thr Pro Thr Thy He Lay Leu xhr Pro Glu Arg 



<2'IS> Homo ;:,.>, ier;a 



<4QQ> 643 



Pro Vai Ser: Giu As» Pter, Leu Sly Arg 

5 10 



<21C?> 650 

<2X1> 9 

<Z12> ?FV? 

<213> lloiao sapiens 

<40Q> 630 

Thr Arg Glu Slu lie Gin Giu Val Are? 



<210> 651 

<2il> 12 

<212> PLL 

<213> Homo ;;apit5tif; 



id. 61 u Tiu 8is H>s Th. 



<mo> 6S2 



Thr Thr Giy Lys Pro lie Sixi Ala Ss.r lis; hzq 
1 5 10 



nam 

<400> 653 

Thr Thr Pro Ser Tvr V'«I Ala Pile T:;r Asp Thr GIu Arc 



<Z12> PET 

<2X3> Hoxacj sapiens 

<400> 654 

fht Vsl Glu Sly Ala Sly S«r lis Ala Ala Ala Thr Sly Phe Val Lys 

1 5 10 ' IS 



<21I> 11 

<n?.> ?rt 

<213> hoino sapiens 



Val phe Gly Val Gin Pro Asp Le\; Thr Arg 

5 10 



<212: PR*? 

<213> Hciacj sapiens 

<40D> 85 6 

Thr Val asr Val Val Gin Pha 01 u Pro Sex L-ys 



<Z1Z> P2T 

<213> Homes sapiens 

<40'0> 657 

Thr Val Thr Asm Ala Val Val Thr Vsl Pro Ala Tyx Phe Asn Asp Ser 

15 15 15 



<210> S58 

<21X> 11 

<ziz> pst 

<:213> Hoiac sapiens 



WO 02/46767 

<4D0> 658 



122/1 « 



Thr Ty 



Leu Sin Ala. Leu Pro Tyr Pbe Asp Arg 

5 io. 



I 



<21i> 
<212> 
<213> 



IS 
PAT 
lA.nx 



Val Ala Aso ?ro Ala ^yj: Lei; Pro thx Sir Sirs Asp Vai Leu Arg 

I 5 10 15 



<210> 660 

<211> 15 

<212> PRT 

<213> Homo sapioos 

<400> S6Q 

Val Ala Leo Val Tyrr Qly Gin Met: Agn Sio Sso Pro Sly Ala Arq 

1 5 10 15 



<210> 661 

<21l> 8 

«2l2> i-HT 

<213> Bosao sapiens 

<iQ0> 661 

Vsl Ala Th.tr Pro Val Asp Trp Lys 

1 .5 



<2ii> 

<2r2> 
<2I3> 



FA? 

Homo sapx«:vs 



<4Q0> 




<210r> 663 
<2U> 14 
<212> BAT 



213> ! 



Vai Asp Phe Pro Sin Asp GX» Asu Thr Ala Leo Thr Giv Arc; 

1 s io 



WO 02/46767 



K i i,H> 52m 



<21Q> SS4 

<2II> 12 

<212> PBT 

<2I3> Kcsso sapiens 

<400> 664 

Val Asp lie lie SXu Asn Gin V S 1 Met ksp Phe Arg> 



<si.o> *ss 

<211> 14 

<213> Hatso sapiens 
<400> 665 

Val As» I*au Val Asp «.l\t Sex: <3Iy Tyr Val Ser Sly Tyx 

X 5 10 



<21Q> 666 

<21i> 8 

<212> j?r? 

<213> Ho:::0 sapiens 



<4 00> 666 

Val Slu Bis Pr« Glu V'ha leu Lyss 



<21cf> rfosio sapiens 
<4QQ> 667 

Val Sly Il« lie Ala Asa Asp Gin Sly Asn Arg 

1 S 10 



<2X0> 668 

<2X1> 3 

<2I2> tV-VT 

<213> Hobo sapiens 

<400> S<58 

Val Gin Lei; Sin Gin ieu Asn Asp Arg 



<2.10> 669 



<2I3> Homo sapie: 
<400> 669 



Vai Glsi Gin Asp Leu Ala Mat Gly Thr Asp Ala Siu Gi\ Giu Lys 



<218> m 0 

<2I1> 10 

<2I2> PR? 

<213> Komo gapisns 



V'sd Met Leu Ala Thr Asp 



=571 



<213> Homo sapiens 
<400> 671 



Val Ph« lie Pro His Gly Leu lie Me;; A«p Arc? 

1 5 10 



<210> 672 

<211> 7 

<212> PRT 

<2i3> Ho»o sspifiKS 



<4CKj> 672 

Val J'he Asr Leu Tyx Fro Arg 



Phe Val Al.y Tyr Asn 8«r Thr Gly Ala Qiu Leu Arg 



<2I2> PRT 
<£13> Bdifto 



Gly Giu Tyr Gly Ala Gix; Ala Leu Glu A.cg 



<210> 675 



WO 02/46767 



K i i,H> 52m 



Val G.lv Glv Val -Sin Ssr Leu Glv Glv Thr Gly Ala Lsu Ar« 
I 5 10 

<210> 67 6 

<&X> IS 

<212> PRT 

<213> Hoao sapless 

Val Gly His Sex: GIu 1*1: Val Gly GlxJ Tie Arg 

1 3 10 

<2'10> 677 

<2Ii> 12 

<212> ?RT 

<213> Boso sapiens 

<4Q0> 6T7 

Val Slv lie ?ro Vail Thr Asp Gin Ass Gly Asa Arg 

I 5 10 

<210> 67S 

<211> 16 

<212> FRT 

<213> HosiO sapless 

<400> 678 

Val He Asp lie Srhe Asp Thr Asp Gly Ass Gly Glu Val Asp a© Lys 



<a.lO> 67 s 

<212> 2711 

<213> Homo sapiens 



Phe Le.u Glu Ass Tyr Arg 



</ ■■ C> 680 

<21i> 12 

<212> PRT 

<213> HotsiO sapless 



<400> sad 



WO 02/46767 PCT/GBOi/^289 
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Val lie Sss.r Fh« GIu SXu Gin Val Ala S&p XXa 



Val lie Val Val Gly Ls:i £Vo Aia Aso Thr A?.r: Cy.s Lou Thr Ala 3e>: 



<210> S82 

<2X1> 8 

<2I2> FRT 

<2I3> Hojsw sspisiis 



Val lvs Pro lie Val Thr Pro Arc 

a s 



<210> 683 

<2ll> 12 

<212> PR? 

<213> Homo ,-sapisr;3 

<A0U> 683 

Vsi Leu Asd ¥ro ghe Thr lie Lvs Pro X,eu Asp Arg 
1 5 10 



<2I0> 634 

<2Ii> 10 

<21Z> ?K? 

<2l3> Horso sapiens 

<400> 684 

Vai L«u Slu Ala Siu Lsu Le« Val Leu Arc? 
1 S 10 



<212> PRT 

<213> Homo sapiens 

<400> 683 

Val Leu Siu Val L:o Pro Val Val Tyr Sar Arg 
13 3.0 



WO 02/46767 



I27/M3 



I ' G8(i 



<210> 68 6 

<2IX> 16 

<212> IA1T 

<213> Ha;;:c> a. , 



Leu Gly Ma ?he Ser Asp Giy Lax; Ala His Leu Asp Asr; Leu Ays 



<210> 687 

<2il> II 

<212> PR? 

<213> Horeo sapi.erit; 



<400> 687 

ttal Leu Sly Asp Yal lie Glvs Val His Giy Lys 



Homo sapiens 



Val Leu He Glu Giy Ser lis Ask 3a r Vs.1 Arg 



<21D> 63 S 

<2,U> 10 

<£I2> ART 

<213> Bcssx; sapiens 

<400> 68S 

VsX S*eu Ssc 1.1 « Gly Asp Gly lie Ala Arg 



<211> 11 

<2i2> PAT 

<:2 13 He sac - E 



Leu Thr fro GIu Lea Ayr Ala Glu Lei; Arq 

5 10 



WO 02/46767 



rmnn 



<40G> mi 

Val Ask Pro Thr Val Phs Pis Asp lis Ala Val Asp Sly GXu Pro :,o\x 



<2i0> 692 
<2U> 12 

<2I3> Bosio sapiens 
<400> 692 

Val Asa Vsi Sra Vsi lie Sly Sly His Ala Sly Ays 

I 3 10 

<210> 693 

<2il> 15 

<212> i?R : r 

<2i.3> Homo sapiens 

<4Q0> 63j 

Val S-ro Ala Ph® Aou Ser Ala Ala Si« Val Glu Glu His Leu Arg 



! ro . v.sl 3m Thr * Tht Val QIu VI Sej: Arg 



Frc Val VI v~ .Asp Gin Pre Pro Asp lie W; Phe Gin lie Arc; 

5 10 IS 



<210> 6S6 



WO 02/46767 H I - s» 



Val Pro r pyr 5sr Glu L-su Gly Sly Lys 



<211> 10 

<212> SOT 

<2!3> Homo sapiens 

<400> 697 

Val Gin Pro : ryr Leu Asp Asp Pha Gin X.ys 



<2ll> 23 

<213> Hoiso sapiens 

Val •• : -":r Ala Pha Siu Asn Pro Tvr Val As» Ala lie Lys 

1 5 10 

<2i0> 699 
<2.ll> S 

<2iz> 

<213> Hosio sspiens 
<i00> 60S 

Val S«r Fh« Glu Leu Phe Ala Asp Lys 



<2U> S 

<21£> PHT 

<2i3> Homo sapiens 

<iW> 700 

Val Th)c lie L«U Gly His Val Gin Arg 



<211> 10 
<212> PR? 
<213> Homo sapiens 

<4Q0> 701 

Val ?ht; Leu Thr 3®r Gin Gin GIu Ala. Arg 



WO 02/46767 



<400> 702 

1 5 10 IS 



<212> ?KT 

<213> Hokics sapiens 

<400> 703 

Val 'Sht Gin s«r Asa ?h« Ala Val Sly Tyr Lys 



<210> 704 
<2Xi> 12 



Val Val Ma Glv Val Ala Asn Ala ley Ala His Lys 

i s is 



<2X0> 705 

<211> 11 

<212> i?.RT 

<213> H:.n?.o sapiens 



Va.l ^ N . " , 1 - fc Al a set Lys 

1 S 10 



<4Q0> 79g 

■ : ' Lev? hy's 

1 5 




<2I3> Homo sapiens 
<40G> 70? 



131/143 



Vai Vai Ph>s Val ?ha <5'iy Pro Asp Lys 



<212> gRT 
<213i Homo . n 

<400> 70S 

Vai Vai Pha Val Gly Pro Asp hvs Lys 

1 5 10 

<2.10> 70S 

<21i> 14 

<ai2> VHT 

<213> Ho8K> sapiens 

<400> 70S 

Vai Val lie Giv Met Asp Val Ala Ala Ssr Sits She Ph& Arg 

1 .5 10 

<210> 7.1.0 

<211> IS 

<212> PRX 

<213> Hemes sapiens 

<40C> 710 

Val V«l L«u Ala Tyr Siti Fro Val Tsp Ala IU Sly Thr Sly Lys 



<212> PRT 

<2 1 3 > Home s a p i « ?i s 
<400> 711 

Vai Vai Ask Val Ssr Sar Ala Me;: Ser Val Arg 
1 5 10 

<210> 712 
<2ii> 11 
<212> PBS 

Horns s a ■ " 

<400> 712 

Vai Val Pro Gly Tyr Gly His Ala Vai Imx Arg 



<210> 713 
<211> 16 



WO 02/46767 PCT/GB01/&5289 

<2I3> Kcsao sapiens 
<400> 713 

V&l Vsl Tys Thr Giy Thr Tyr Asp Thr GIu G.iy Vai Thr Pro Thr Lys 



V« i - ' hr -3.1 p ?h«. Slu hsq 

% 5 10 

<210> 715 
<211> 13 

v. v " 

<409> 715 

Val Tyr Glu Val Ala Thr £he Tyr Thr Met *yr Asa Arg 



<210> 716 

<21!> 7 - 

<212> PET 

<213> Horse sapiaBX 



<400> 716 

Val Tyr Tyr Asp Leu Thr Arg 



<2%1> 9 

<2I2> V i-T 

<2'!.;l> Hotoo sapiers 

<mss> 7i7 

Tr& Set leu Gin S«r Giu Ala His Arg 



<m> ii 

<213> Ho»o sapie-us 



Trp Thr 81u Tyr Sly Leu Thr Fha Thr Glu 7,ys 



WO 02/46767 !>CT/GB< 5289 



<210> ?1S 
<211> 15 
<212> 

<2X3> Homo sap is -is 
<40G> 719 

trp Val VaX He Sly Asp Glu Asn Tyx Sly Glu Sly Ser Ser Acg 



<4 00> 720 

Tys: Ala Leu Tyj: Asp Ala Thr Tys Glu Thr Lys 

.1 S 10 



<21Q> 721 
<211> 8 

<2iz> mf 

<213> Bcsn© sapiens 
<400> 731 

Ty*' Slu Glu Gitt Val L«u 3er Arcs 



<2I0> 722 

<2ix> ii 

<2.12> IA.T 



Tvr Glu Six; 1.1« Asp Asa Ala Vza Glxi Glu At:<? 

1 S 10 



<210> 723 

<Z11> 9 

<2.12> ?AT 

<2I3> Hoao sapiens 

<400> 723 



Tyx: ?h« Asp Leu Sly Lau Pre Asu Arg 



WO 02/46767 P€T/GB0i/»52S9 

<213> Ho -a© sapiens 
<400> 724. 

I'yr Phe Val Gi\; Ala (Sly Ala Ms" Ala Val Arg 

1 5 10 



<2I2> PRT 

<213> Homo sapians 

<400> 723 

Tyr S,ly Ssn Leu A ^ -> » 5 >: 

1 5 10 

<2I0> 726 

<2il> 8 

<212-> PRT 

<213> Hoaio sapi«n.-5 

<400> 726 

Tyx lie Asp Glu Asa Gin Asp Arg 



<2i3> Homo 
«SCH» 727 



xyr lit; (SIu Gil.; Ala lie Glu Lvs 

I 5 



<2'10> 723 

<2.U> S 

<2I2> PR? 

<2i3> Horns sapiens 

<4(30> 728 



h Asa Art) 

I S 



<21i> 15 
<2X2> FRT 
<2.13; Homo sapiens 



Tv.c Il« Asa Glu Ask Leu II* Val Asa Thr Asp Aiu leu Giy •■: ; : 
1 S 10 IS 



WO 02/46767 



3 35/ $-33 



<210> 730 

<211> 10 

<?;■?> s?kt 

<213> Hotno sapiens; 



Tyr He Met Gly lie Gin Glu } 



<212> PR? 

<2i3> Homo sapiens 

<408> 751 

Tyr Leu Ala Si a Fhe Ala THr Gly Ask ksp Arq 

I 5 ' 10 

<210> 732 

<211> S 

<2.1.2> PR? 

<213> Homo sap.Usjis 

<400> 732 

Tyr Leu Thr Vai Ala Ala Vai 5<h« Acg 



<2I2> PRT 

<213> Homo sapiens 



<400> 733 

Tyr Leo 1'yr Glu lie Ala Arg 



<212> PRT 

<213> Homo s&pien 



Sec Gly i?he Gin lie Gh> Glu Thx lie Asp Arg 



WO 02/46767 H I - s» 



<400> 735 

Tyr Pro «Iu Afsr, She I=hs Leu Leu Arg 



c2L?u H< \ 
<400> 736 

Ty?: Sro Leu Phe ?iu Giy Sis GIu Thr GXv 1<VS 

2 5 : 10 



<2.ll> ? 

<212> PRT 

■CAUL- Hams sap.i.en.5 

<«00> 737 

Tyx Pso <3iu Pa* IX* S*r Arg 



<220> 738 

<211> 9 

<212> ?P,T 

<213s» Hosxo sapiens 



Leu e 1 - Qly lis A?:;: 



i 

<2'13> Korea sapiens; 
<4 00> 739 

Tvr ( ' he ,«sn Va 

I 5 10 



<213> Homo s-ap: 
<400> 740 



Tyr r;i?j. Pbe Aen. Tyr Tyr Gi« Ala Lye 

a s 



<2io> m 



Tyr GXa XI® Asp Pro Asp Ala Cys ShM S«r Ala Lys 



<210> 742 

*2.u> 10 

<2I2> ?R! : 

<213> Horso sapiet-s 

<400> 742 

Tyr Thr Leu Asa &h& Gisi Ala Ala Gi>i Lys 

1 5 ID 

<210> 743 

<2I3> Hojno sapiens 
<400> 743 

7'vr Thr M«t Sly Asp Ala ?rs Asp Tyr Aap Ara 

i 5 16 

<210:> 744 

<21X> 10 

<2I2> PRT 

<21S> Homo sapiens 

<4D0> 744 

Tyr val Gly Glvs Sar Glu AXa Asm lie Arg 



<2ID> 745 
<2XX> 

<2X3> Hoir.c sapiens 



Gin Thr Val Arg 



<210> 746 

<211> 8 

<21.2> PRT 

<:>X3> Bosao sapiens 



<4D0> 746 

Tyr: Tyr Law Asp Per Leu Asp Ar 



<211> 7 
<212> PR! 
<213> Homo »api< 



Tyr Tyr Thr Val ?he Asp A.v:g 



<210> 748 

<2lx> 322 

<212> FRT 

<213> Hcsao sapiens 



<4m> 748 

Met- Smx Gly Oiu Leu Pro Fro Ash He Mrs lis Lys <3lu Fro Arc* Trp 



Asp Gin Ker Thr Phe lie Gly Arg Ala Asp His j?h* Phe The Val '! A t: 



Asp pro Ah Asn He leu Leu TH Asm Giu Gin Leu Glu Set AH Ah 



l,ys He Val His Asp Tyr hxg Git Gly lis Val Pro txo Gly Leu Thr 



H v < I f T ~ M * t >H X 



Pre »• t i * t ^ ' " t -x i ^ Sin 



Val Pre> Kee Asii Get Thr He Thi: Gly Cys Hat Mat Thr Fhes Tyr Art 
100 ICS 110 



Thr Thr Fro Ala Val Leu Ha Try Gin Try- He Aer; Gin Per Ghe 
IIS 120 125 



Arg Hr Gly Asp Ala Fro Leu Thr Val 

14:6 



Slu Leu Gly Thr Ala Tyr Val Per Ala Thr Thr Gly AH Val Ala 



WO 02/46767 

145 ISO 



155 



Thr Ala leu Giv Leu Asn Ala Ley Ahr lvs H.to Val Sar Pro Leu lie 
1SS 170 .1.75 



•Sly Arq Phe Val Pro Phe Ala Ala Val Ala Ala Ala Aan Cys He Asa 
ISO 185 I»0 



lis Pro Lex; Met Arg Gin Arg Glu Leu Lys Val Gly lis Pro Vsl Thr 
195 200 205 



Asp Slu Asii Gly Asn. Arq leu Gly Glu Ser Ala As?i Ale Ala Lys Gin 
2X0 213 220 



Ala He Thr 02 n Val Val Val S»r Arg 21® leu Met Ala Ala Pro Gly 
225 230 • 235 240 



Met Ala He '£>},- o Pro Phe He Met Asr. Thr Leu Glu Lvs Lys Ala Phe 
245 250 255 



tea. Ax« Vh& Pro Trp Mot Ser Ala Vm lie Kin Val Gly Lssu Val 
260 2S5 270 



Gly His Cys Leu Val pho Ala Thr Pro leu Cys Cys Ala Leu Phe Vxo 
275 230 285 



Sin Ays Ser: Ser Mot Sax Val Thr 3ef; Leu Glu Ala Glu Leu Gin Ala 
290 2S5 300 



Lvs lie Gin Glu Ser His Pro Glu leu Are Arg Val Tyr Aha Asis Lvs 
305 310 315 320 



Gly Leu 




<H3> Heme sapient; 
<400.> 74S 

Met Ser Giv Glu Leu Pro Pro Asn lie Asn Ho lvs Glu Pro Arg Too 
1 3 10 .15 



Asp Gin Ser The Ph<a He Gly Arcs -Ala Aso His Phe Phe Thr Vsl Thx. 
20 25 30 



womumi p< i gboj -a- 



Ass Fro Are Asn lie Leu leu Thr Asa Giu Git; Leu Cie Sex Ala Arc; 



His Asp Tyr Arq Gin Gly Ale VaG. Pro f» Gly Lea Thr 



Leu Trp Arc Ala Lys 'Xyr lis Ayr Aap Ser: Lis Ahe AAs 



Asp Thr Gly Gia; Ave Gist lie Gee lie Glv are Mac Ser Ala Giu 
85 SO 35 



VGA Pro Met A& j"! MA:. Thr IA AA r Gly Cys Met Met Thr Gha Ayr Arrcf 

ioo ios no 



Thr Til. i' Pre Ala VGA. Leu A;e Trp Gir; Try lie Asa Gin Gar AGs Asa 
115 120 125 



Ala Vai Vai A&n Tvr Thr Asa Are Ser Glv As to Ala Pro L«V3 Thr Vai 
130 : 135 140 



Ass Giu Leu Gly Thr Ala Ayr Vai Sar Vai Thr Tiir Sly A1& Vai AU 
145 150 155 ISO 



The Ala Leu Glv Gee Asv; Ala Leu Gar Lvs hi;; Vai Ser Pro Leu lie 
165 170 175 



€ 1 I 2* Ma Ala £ « Ala A, 1 

180 185 130 



Ale pro Leo Met: Are Gin Ser His Ac; Ser lie His Ayr Airs His AGs 
135 200 205 



iy Aye Giu Aer Leu Gaa Lis; Giu Gel Pro Met Asp Giu Gas Thr His 
210 215 ■ 220 



r^s p&s ;8is- 
250 



Glv Arc Vai Ala Ser 

260 



H I GBOi i)52M 



<212> 

<:213:> Botao sapiens 
<400> 751 

aacattataga t;aacaaaacga aaaaaata-aag sgtgcg&ga 



<210> 752 

<211> 80 

<212> DHA 

<2X3> 'domo sapiens 

<400> 752 

caagccatea cgaaagttg- ogtgacceaa 



<na> 753 

<2U> " 1084 

<2I2> OKA 

<212> Homo sapiens 

<220> 

<221> < \ feature 

<222> (10715 , , (1072} 

<22 3> Where- "a." ~ any auoieot: Ida 



<z,il> tsd realaja'a 

<222> :lD/i: , . il0?6i 

<223> Share "u" any nucleotide 



<220> 

<221> salsa feat;ar:a 
<222> (1082) . . {1083; 



■V <. <. ? oat i.aagat saaa ■> -:s eaa a v cajagagtgc gag - 8 ao ; as ago - 120 

aeasggeaagg aattgttcct catggtataa cagasaatga a ccgaggaga gcaaagaaa<i 18 0 

;:ct:a*:g»ttc a - = 3 gi:yaga-a.iaa cjs :a;t:g«i:« ggaagaatg't 240 

a*, gsfcgseg i-a, a t j 300 



WO 02/46767 



■ caacaactgg 
cactgatsgg 
csttsatgag 

ttct.eatggc 
sagecttfc**: 
-cctcj'tttggfe 
aigtgasaag 
gacgegtgta 
ceaetegcsaa 
esgtt.atagga 
aivtc 



tggagacgoa 
tgccgfeagca 
scgtttigtt 
gcaaagggas 

agcccctggc 
gaagaggitc 
gtttgetaea 
efcfeggaggdd 

gct.ggt.gtag 
aagggcgaafc 



eccctcacig 
aesgctetag 
ccctttgctg 
e.fccaasgttg 



eeaeggatga 
oaccigtgtfc 
gagttgcsag 

eeatgctggt 
tcgeggcegc 



aceagfceofcfc 
tcaaigagfct 
gsct.eaat-gc 
cegtagstga 
gnatteeegt 
asgecafccac 

gtgc&eccat 
gtgcectgtfc 
•ctaagatcca 
gcagggaggis 
gagaaaaatc 
taattcgatt 



-a, b< ec ft 2 jt ;aai ; < ;a 

gggaacagc.' ;acg>:i i 

attgaccaag cafcgtctcac 

- jc aatt j - at I aaS att s 

- vj a g*:T:^-w- 
aatgaaaaat "ctggaaaaga 
tcaagttggg ttagttggct 

agagagccat cetgaatt;gc 
aaectctgcs gctcatr.tctg 
ctgttca&cc tgggttctae 
cgccctatag siagtngtaac 



600 
660 
720 

840 
900 
960 
1020 
1080 
1084 



<210> 754 

<211> 984 

<212> » 

<213> Hoso sapiacss 



{943}', • (S50) 

Whsrs "a" - arsy nucleotide 



<220> 

<222> (5795.. i&80; 

<223:> Wh-^a "n" - any nucleotide 



o-tccgggac" acgtctggag aactaccscc aaa.catfcaac accaaggaac. ctagatggga 
tcaaagcact ttcattggac g&gccaatca tttattcact gcaaatgacc ccaggaacat 
tctattaacc aacgaac&ac tcgagagtgc gagaaaaata gtaaaagatt > " j f 
aattqttcct. ccfcggictta cagaaaatga attgaggaga gaaaagxaca tctatgatte, 
agcttttoat cctgacactg gtgagaagat gataatgata ggaagaatgt cagcccaggt 
tcecatgaac atgaccatca caggtt.gt.at gaagacgttt tacaggacta cgccggctgt 
gccgaaatgg eagtggatta accagtcctt eaatgocgtc gtcastta~a ccaacagaag 



240 
300 
360 
420 



143/143 

:a 3 cctcactg tssatgagtt ggg&acagey tacgtt-tc-tg baacaactgg JSt 

;g , . gc a :at3gt;ctc c tgatag-g 4 

aoiiaatrq;;': acctttgctg cagtsyctgc tgctaata:.qa artiiiitctic asgtaatgag 600 

gcsiisgccas; cc:ctccatta a;:tsi:gaaca atttggaaaa qaaagcca ■:. atgaagaggt 660 

" - - : qq qagtgcaacc aataaagttg ggtaagttgg c^c <. tt.q * *■ - 720 

eseecctgtg ttgtgccotg " tv- s&aqatacsi: q;;cagtg«a;; agcttggagg 

ccgagttgca agctaagaac caagsgrsgcc ataaagaa v. i: gcgaagcgtg tacttaaata 340 

sgccafcgctg gtgagaaaaa ;;cctgttcaa catgggatct ecc?.gttar.g gaaagqgcga 960 
iv.ggr" ' " < i>84 

<2i0> 755 

<2XX> 20 

<212> Dm 

<2ls> Hosvo s apiaai. 

<40Q> T5S 

aatgagaggg acctgcgsgc 20 



